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SELECTED HYDROLOGIC DATA FOR THE SOUTH PLATTE RIVER 
THROUGH DENVER, COLORADO

By Norman E. Spahr, Stephen R. Blakely, and Stephen E. Hammond

ABSTRACT

The U.S. Geological Survey, in cooperation with the cities of Littleton 
and Englewood, Colorado, studied the effects of the discharge of treated 
effluent from the Bi-City Waste Water Treatment Plant on low-flow conditions 
of the South Platte River. An 18-mile reach of the South Platte River begin 
ning below Chatfield Reservoir and continuing through the Denver metropolitan 
area was studied. Chatfield Reservoir was used to regulate the flow of the 
South Platte River on four occasions between October 1982 and January 1984. 
Each flow-regulation period was used to achieve a stable low-flow condition. 
Data collection during low flow allowed for the study of waste assimilation 
during both warm- and cold-water conditions.

Water-quality, streamflow, channel geometry, traveltime, mixing-zone, 
reaeration, and benthic-oxygen demand data were collected at selected 
instream, tributary, and effluent sites. This report presents data collected 
during four periods of low flow along the South Platte River.

INTRODUCTION

The U.S. Geological Survey, in cooperation with the cities of Littleton 
and Englewood, entered into an agreement to study the effects of the discharge 
of treated effluent from the Bi-City Waste Water Treatment Plant (WWTP) on the 
quality of water in the South Platte River during low-flow conditions. This 
report presents data collected during four periods of low flow on the South 
Platte River.

SCOPE

The reach of the South Platte River studied ranges from approximately 
1.0 mile below Chatfield Reservoir downstream for about 18 miles to the 
streamflow-gaging station 06714130, South Platte River at 50th Avenue, at 
Denver. The WWTP effluent enters the study reach approximately 8 miles down 
stream from the first sampling point.



DESCRIPTION OF HYDROLOGIC DATA

Data were collected during four periods of low flow on the South Platte 
River. During each of these periods, flow from Chatfield Reservoir was regu 
lated at a constant discharge for 5 days. Flow regulation was required to 
achieve a stable condition in the study reach. Flow-regulation periods or 
data-collection periods were scheduled to study waste assimilation during both 
cold- and warm-water conditions. The data-collection effort during March 1983 
was aborted due to unstable flow created by a rain-and-snow storm.

During the flow-regulation periods, water-quality and streamflow data 
were collected at the 18 instream sites shown in figure 1. Tributary, indus 
trial effluent, and municipal effluent sites at which water-quality and 
streamflow data were collected are shown in figure 2. A listing of instream 
and tributary sites and their corresponding study reference code names is 
given in table 1. Study reference codes for instream sites are prefixed with 
an 'SP'; study reference codes for tributary sites are prefixed with a 'TR'. 
Numbers following the 'SP' for instream sites were incremented by 100, start 
ing with the upstream site of SP-100. Site SP-1100A was added to the study 
after the initial site reference codes were established. The number following 
the 'TR' prefix represents the relative position the tributary site has with 
respect to instream sites and other tributary sites. For example, TR-310 is 
located downstream from SP-300 and upstream from TR-320.

Water-quality samples at instream sites were collected from the surface 
to the bottom at several verticals across the stream using a composite sam 
pler. Grab samples were collected at other sites. Phosphorus and suspended- 
sediment samples were collected at only seven instream sites. After the 
flow-regulation period of October 1982, flow from site TR-1120 (Lakewood WWTP 
effluent) was rerouted and did not enter the South Platte River within the 
study reach.

Discharge measurements were made at water-quality sampling sites. At 
most sites, staff gages were installed for the flow-regulation period. Staff 
readings from one flow-regulation period cannot be related to staff readings 
from another period, because shifting of the staffs occurred between data- 
collection periods; therefore, staff readings are only usable during an indi 
vidual data-collection period. Discharge values of 0.0 ft 3/s represent no 
flow.

Channel-geometry measurements were made at 54 sites on the South Platte 
River. Locations of these sites are shown in figure 3; the sites are listed in 
table 2. Channel-geometry measurements consist of setting up a cross section 
and measuring the width of the river. Depths of the water are then measured 
at approximately 20 equally spaced verticals in the cross section. The type 
of bottom material also was noted for each cross section and is listed in 
table 3.

Traveltime and reaeration measurements were made during three of the 
flow-regulation periods. Traveltime and reaeration measurement sites are 
shown in figure 4.
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Table 1. Water-quality sampling and discharge sites for the South Platte River,
tributaries, and other inflows

Figure 
and 
site 
number

1
1
2
1
2

2
2
1
2
2

2
2
1
1
2

1
1
2
1
1

1
2
1
2
2

2
2
2
2
2

1
2
1
2
2

1
2
1
2
2

1
2
2
1

1
2
1
3
2

3
4
4
5
6

7
8
5
6
9

7
8

10
9

10

11
11
12
12
13

14
15
16
17
18

13
19
14
20
21

15
22
16
23
24

17
25
26
18

Study 
reference 

code

SP-100
SP-200
TR-210
SP-300
TR-310

TR-320
TR-330
SP-400
TR-410
TR-420

TR-440
TR-460
SP-500
SP-600
TR-610

SP-700
SP-800
TR-810
SP-900
SP-1000

SP-1100
TR-1110
SP-1100A
TR-1120
TR-1130

TR-1135
TR-1140
TR-1145
TR-1150
TR-1160

SP-1200
TR-1210
SP-1300
TR-1305
TR-1310

SP-1400
TR-1420
SP-1500
TR-1510
TR-1520

SP-1600
TR-1610
TR-1620
SP-1700

U.S. 
Geological 

Survey 
station code

393418105022300
06710000
393750105005100
393855105004800
06711500

393935105000500
393936105000600
06711565
394003105001300
394005105000300

394016104595100
394029104594800
394042104595100
06711590
06711610

394128104594700
394141104593300
394149104592900
394210104594100
394241104595900

394321105000500
394321105000600
394345105005800
394352105010000
06711622

394405105010000
394414105010200
394416105010400
06711800
394424105010200

394433105005800
394434105005800
394502105004700
394503105004800
394513105002600

06714000
394543104595400
394602104590500
394603104590400
06714100

394634104583800
394635104583800
394709104583000
06714130

Distance 
above 

SP-1700 
(miles)

18
14
13
11
11

10
10
10
10
10

9
9
9
8
8

8
7
7
7
6

5
5
5
4
4

4
4
4
4
4

4
4
3
3
3

2
2
1
1
1

0
0
0
0

.67

.51

.40

.89

.82

.84

.78

.44

.25

.13

.82

.56

.32

.48

.44

.27

.94

.79

.33

.68

.59

.59

.29

.96

.95

.78

.53

.56

.38

.33

.15

.14

.63

.62

.14

.73

.38

.54

.53

.06

.80

.79

.12

.00

Site name

South Platte River near C-470
South Platte River at Littleton
Big Dry Creek at mouth
South Platte River above Bear Creek
Bear Creek at mouth, at Sheridan

Little Dry Creek at mouth
Storm sewer at Dartmouth Ave. (west bank)
South Platte River at Englewood
Unnamed creek above PSCO dam (west bank)
Bi-City WWTP effluent (east bank)

Arapahoe PSCO effluent (west bank)
Harvard Bulch at mouth
South Platte River at Evans Ave.
South Platte River at Florida Ave., at Denver
Sanderson Gulch at mouth, at Denver

South Platte River below footbridge, below Florida Ave.
South Platte River above Mississippi Ave.
Storm sewer at Mississippi Ave. (east bank)
South Platte River above Santa Fe overpass
South Platte River below Alameda Ave.

South Platte River above Vallejo St.
Storm sewer at Vallejo St.
South Platte River above 8th Ave. bridge
Lake wood WWTP effluent above Weir Gulch
Weir Gulch at mouth

Zuni St. power plant #1 (west bank)
Zuni St. power plant #2 (east bank trough)
Zuni St. power plant #3 (west bank)
Lakewood Gulch at mouth, at Denver
Sloans Lake outfall (old 15th Ave. bridge)

South Platte River above 17th Ave. underpass
Ellis Foods effluent
South Platte River at 7th St., near Confluence Park
Storm sewer at 7th St. above Confluence Park
Cherry Creek at mouth

South Platte River at Denver
Storm sewer at 23rd St. bridge
South Platte River above 31st St. bridge
Ice plant effluent at 31st St. bridge
Thirty-sixth Street storm sewer at Denver

South Platte River below 38th St. bridge
Storm sewer below 38th Street bridge
Storm sewer 200 yards above SP-1700
South Platte River at 50th Ave. at Denver
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Figure 3. Locations of channel-geometry measurement sites.



Ta
bl

e 
2.

--
Ch
an
ne
l-
ge
om
et
ry
 
an

d 
cr
os
s-
se
ct
io
n 
me

as
ur

em
en
t 

si
te

s 
fo
r

th
e 

So
ut
h 

Pl
at
te
 
Ri
ve
r

Fi
gu
re
 

an
d 

si
te
 

nu
mb
er

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

St
ud
y 

re
fe

re
nc

e 
co

de

SP
-1
00
-A

SP
-1
00
-B

SP
-1
00
-C

SP
-1

00
-C

C
SP

-1
00

-D

SP
-1

00
-E

SP
-2

00
-A

SP
-2
00
-B

SP
-2

00
-C

SP
-2

00
-D

SP
-2

00
-E

SP
-2
00
-F

SP
-3

00
-A

SP
-3

00
-B

SP
-3

00
-C

SP
-3

00
-D

SP
-4

00
-A

SP
-4
00
-B

SP
-4

00
-C

SP
-4

00
-D

SP
-4
00
-E

SP
-4

00
-F

SP
-4

00
-G

SP
-4

00
-H

SP
-5

00
-A

SP
-5

00
-B

SP
-6

00
-A

La
ti

tu
de

Lo
ng

it
ud

e
(d

eg
re

es
 , 

mi
nu
te
s 

, 
an

d 
se

co
nd

s)

39
 
34

 
27

39
 
34

 
33

39
 
34
 
55

39
 
36

 
19

39
 
36
 
49

39
 
37

 
02

39
 
37

 
21

39
 
37
 
34

39
 
37
 
45

39
 
37
 
54

39
 
38

 
34

39
 
38

 
47

39
 
38

 
59

39
 
39

 
15

39
 
39
 
28

39
 
39

 
40

39
 
39

 
55

39
 
40

 
07

39
 
40
 
13

39
 
40
 
17

39
 
40

 
23

39
 
40

 
29

39
 
40

 
36

39
 
40
 
42

39
 
40

 
43

39
 
41

 
08

39
 
41
 
23

10
5 

02
10

5 
02

10
5 

01
10

5 
01

10
5 

01

10
5 

01
10

5 
00

10
5 

01
10

5 
00

10
5 

00

10
5 

00
10

5 
00

10
5 

00
10

5 
00

10
5 

00

10
5 

00
10

5 
00

10
4 

59
10
4 

59
10
4 

59

10
4 

59
10
4 

59
10
4 

59
10
4 

59
10

4 
59

10
5 

00
10
4 

59

16 12 51 25 28 09 58 06 52 50 52 51 46 20 10 13 15 57 52 51 48 49 50 51 51 01 55

Fi
gu

re
 

an
d 

si
te
 

nu
mb
er

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

St
ud
y 

re
fe

re
nc

e 
co

de

SP
-7

00
-A

SP
-8
00
-A

SP
-9
00
-A

SP
-1
00
0-
A

SP
-1

00
0-

B

SP
-1
10
0-
A

SP
-1
10
0A
-A

SP
-1

10
0A

-B
SP
-1
10
0A
-C

SP
-1
20
0-
A

SP
-1

20
0-

AA
SP

-1
20

0-
B

SP
-1
20
0-
BB

SP
-1
20
0-
C

SP
-1
30
0-
A

SP
-1

30
0-

B
SP
-1
30
0-
C

SP
-1
40
0-
A

SP
-1

40
0-

B
SP
-1
40
0-
C

SP
-1
40
0-
D

SP
-1
50
0-
A

SP
-1

50
0-

B
SP
-1
60
0-
A

SP
-1
60
0-
B

SP
-1
60
0-
C

SP
-1

60
0-

D

La
ti

tu
de

Lo
ng

it
ud

e
(d
eg
re
es
 , 

mi
nu
te
s 

, 
an
d 

se
co

nd
s)

39
 
41
 
29

39
 
41
 
48

39
 
42

 
11

39
 
42
 
46

39
 
43
 
20

39
 
43

 
42

39
 
44
 
25

39
 
44

 
29

39
 
44

 
31

39
 
44
 
33

39
 
44
 
35

39
 
44
 
40

39
 
44

 
43

39
 
45
 
00

39
 
45

 
20

39
 
45
 
23

39
 
45
 
31

39
 
45
 
43

39
 
45

 
53

39
 
45
 
58

39
 
45
 
59

39
 
46

 
12

39
 
46
 
19

39
 
46

 
38

39
 
46
 
43

39
 
46
 
49

39
 
47
 
07

10
4 

59
10

4 
59

10
4 

59
10

5 
00

10
5 

00

10
5 

00
10

5 
01

10
5 

01
10

5 
00

10
5 

00

10
5 

00
10

5 
00

10
5 

00
10

5 
00

10
5 

00

10
5 

00
10

5 
00

10
4 

59
10

4 
59

10
4 

59

10
4 

59
10

4 
58

10
4 

58
10

4 
58

10
4 

58

10
4 

58
10

4 
58

46 30 42 02 41 56 02 00 58 58 57 55 55 52 24 20 15 55 34 25 14 57 50 39 39 37 29



0
0

Ta
bl
e 

3.
--
Bo
tt
om
-t
yp
e 

da
ta

 
fo

r 
cr

os
s-

se
ct

io
n 

lo
ca
ti
on
s

[A
=r

oc
ky

 
bo
tt
om
, 

po
ol

 
an
d 

ri
ff
le
, 

li
gh
t 

ve
ge
ta
ti
on
; 

D=
ro
ck
y 

bo
tt
om
, 

ch
an

ne
l 

co
nt

ro
l,

li
gh

t 
ve

ge
ta

ti
on

; 
E=
ro
ck
y 

bo
tt
om
, 

ch
an
ne
l 

co
nt

ro
l,

 
me
di
um
 
ve

ge
ta

ti
on

; 
C=

co
bb

le
; 

G=
gr

av
el

;
M=
mu
d 

(s
il

t 
an

d 
or
ga
ni
cs
);
 
R=

ro
ck

s;
 
S=
sa
nd
; 

s=
si

lt
; 

SH
=s

ha
le

]

Fi
gu
re
 

an
d 

si
te
 

nu
mb

er

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

St
ud
y 

re
fe

re
nc

e 
co

de

SP
-1
00
-A

SP
-1

00
-B

SP
-1

00
-C

SP
-1

00
-C

C
SP

-1
00

-D

SP
-1

00
-E

SP
-2
00
-A

SP
-2
00
-B

SP
-2

00
-C

SP
-2

00
-D

SP
-2

00
-E

SP
-2

00
-F

SP
-3
00
-A

SP
-3
00
-B

SP
-3

00
-C

SP
-3
00
-D

SP
-4
00
-A

SP
-4

00
-B

SP
-4

00
-C

SP
-4
00
-D

SP
-4

00
-E

SP
-4

00
-F

SP
-4
00
-G

SP
-4
00
-H

SP
-5
00
-A

SP
-5

00
-B

SP
-6
00
-A

Bo
tt
om
- 

ty
pe

 
co

de

A A A A A A A A A A A A A A A A A A A A A A A A A A A

Bo
tt
om
 

de
sc
ri
pt
io
n

CS GS S G CS S GS CS
s

Ss SM
s

GS CG
S

GS
s

GS
SH

S RS
s

SS
Hs

SM RS
s

RS
SH
s

RS
H

CR
SH

CR
S

RS
s

CG
RS

CR
Ss

CR
Ss

Fi
gu

re
 

an
d 

si
te

 
nu
mb
er

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

St
ud
y 

re
fe
re
nc
e 

co
de

SP
-7
00
-A

SP
-8
00
-A

SP
-O
OO
-A

SP
-1
00
0-
A

SP
-1

00
0-

B

SP
-1
00
0-
A

SP
-1
10
0A
-A

SP
-1

10
0A

-B
SP
-1
10
0A
-C

SP
-1
20
0-
A

SP
-1

20
0-

AA
SP
-1
20
0-
B

SP
-1
20
0-
B

SP
-1
20
0-
C

SP
-1
30
0-
A

SP
-1

30
0-

B
SP

-1
30

0-
C

SP
-1
40
0-
A

SP
-1

40
0-

B
SP
-1
40
0-
C

SP
-1
40
0-
D

SP
-1
50
0-
A

SP
-1
50
0-
B

SP
-1
60
0-
A

SP
-1

60
0-

B

SP
-1
60
0-
C

SP
-1

60
0-

D

Bo
tt

om
- 

ty
pe
 
co

de

A A A A A A A A A A A A E E A A A A A A A A D D A A A

Bo
tt

om
 

de
sc

ri
pt

io
n

CR CG
R

CG CS
H

R CS
H

R CG
S

CG
S

RS CG
S

S RS RS CR
Ss

RS
s

CR CR
Ss

C Ss RS RS SS
H

CR
SS
H

C RS
s

CS
s



R69W 105° R68 W

T 35

39°45' -

T 45

T 55

EXPLANATION 

A1 SITE AND NUMBER

12345 KILOMETERS

Figure 4. Locations of traveltime and reaeration measurement sites



Mixing-zone measurements were made on the South Platte River downstream 
from the effluent of the Bi-City WWTP during three of the flow-regulation 
periods. These measurements were made by injecting rhodamine WT dye into the 
effluent, and subsequently measuring dye concentrations in the South Platte 
River downstream from the effluent. At cross sections downstream from the 
effluent, and at a control section upstream from the effluent, dye samples 
were collected at eight equally spaced verticals (A-H) across the river. 
Vertical A was near the east bank and vertical H was near the west bank. 
Effluent-dye samples were collected at three equally spaced verticals in the 
outfall. In addition to dye samples, total ammonia and residual chlorine 
samples were collected, and measurements of pH, dissolved oxygen, specific 
conductance, and temperature were made at each vertical. A listing of the 
measurement sites for the mixing-zone studies is given in table 4.

Table 4.--Mixing-zone measurement sites for the South Platte River 
[Site numbers and locations are the same as for channel-geometry sites; 

negative distance designates downstream]

Study 
reference 
code

SP-400-A         
SP-400-B         
SP-400-C        
SP-400-D        
SP-400-E        
SP-400-F        
SP-400-G        
SP-400-H        

Distance from 
waste-water 
treatment 

plant effluent 
(miles)

.      o 32
______ _ ftft
______ _ oq. £.3

. _____ -.32 

.     _ 45
-     -.56
-     -.70 
. ____ _ an

Distance 
upstream 

from 
SP-1700 
(miles)

10.45
10.05
9.90
9.81
9 6.Q

9.57
9 / *"».43 
9 33

Data for each flow-regulation period are presented in separate sections 
because each regulation period represents different flow and temperature 
conditions. Traveltime, reaeration, and benthic oxygen-demand data are 
presented in the last sections of the report. All nitrogen species concen 
trations are reported in the form milligrams per liter as N. Abbreviations 
used in the data tables in this report are:

acre-ft = acre foot;
CBOD = carbonaceous biochemical oxygen demand; 

deg C = degree Celsius; 
mg/L = milligrams per liter;

mo = month;
|jg/L = microgram per liter; 
jjmho = micromho;
yr = year; 
-  = missing data.
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FLOW-REGULATION PERIOD OF OCTOBER 1982

The first flow-regulation period was during October 1982. Flow from 
Chatfield Reservoir was regulated at 30 ft 3 /s. Water-quality data collected 
during this period are given in table 5; streamflow measurements and channel- 
geometry measurements are given in tables 6 and 7. Measurements made during 
the mixing-zone study are listed in table 8.

FLOW-REGULATION PERIOD OF MARCH 1983

The second flow-regulation period was during March 1983. Flow from 
Chatfield Reservoir was regulated at 30 ft 3 /s. After data collection had 
begun, a rain-and-snow storm developed and created runoff to the South Platte 
River from tributaries and storm sewers. This runoff resulted in an unsteady 
flow condition, and data collection was aborted. Water-quality data collected 
during this period are listed in table 9; stream-flow and channel-geometry 
measurements are given in tables 10 and 11. No mixing-zone data were collect 
ed during this period.

FLOW-REGULATION PERIOD OF SEPTEMBER 1983

Flow was regulated from Chatfield Reservoir at 10 ft 3 /s for the third 
period during September 1983. Water-quality data collected during this period 
are listed in table 12. Streamflow and channel-geometry measurements are 
listed in tables 13 and 14. Mixing-zone data collected in September 1983 are 
given in table 15.

FLOW-REGULATION PERIOD OF JANUARY 1984

The fourth flow-regulation period occurred during January 1984, with flow 
from Chatfield Reservoir regulated at 10 ft 3/s. Water-quality data collected 
are given in table 16. Streamflow and channel-geometry measurements are 
listed in tables 17 and 18. Mixing-zone data are listed in table 19.

TRAVELTIME AND REAERATION DATA

Traveltime data were collected during the October 1982, September 1983, 
and January 1984 flow-regulation periods. Reaeration data were collected 
during the September 1983 and January 1984 periods. Sites at which traveltime 
and reaeration data were collected are shown in figure 4 and listed in 
table 20. Reference codes for some sites in table 20 are not given because 
these sites did not correspond to any other data-collection phase. Basic 
dye-curve characteristics for the traveltime and reaeration measurements are 
listed in tables 21 and 22.
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Table 6.--Discharge-measurement data for the South Platte River,tributaries,
industrial,

Study 
reference 
code

SP-100
SP-100
SP-100
SP-200
SP-200

SP-200
SP-300
SP-300
SP-300
SP-400

SP-400
SP-400
SP-500
SP-500
SP-600

SP-600
SP-700
SP-700
SP-800
SP-800

SP-900
SP-900
SP-900
SP-1000
SP-1000

SP-1000
SP-1100
SP-1100
SP-1100
SP-1100A

SP-1100A
SP-1200
SP-1200
SP-1300
SP-1300

SP-1400
SP-1400
SP-1400
SP-1400
SP-1400

Date
month day

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

year

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

and municipal

Time

0700
1120
1508
0810
1145

1525
0922
1242
1604
1030

1315
1650
0715
1205
0845

1330
0950
1430
1105
1525

0636
1102
1537
0739
1240

1632
0841
1335
1727
1429

1819
0807
1402
0950
1510

0940
1109
1330
1555
1705

Width 
(feet)

47.
____
____
57.

____
32.

____
33.

112.
____
____
108.
108.
76.

76.
85.
85.

106.
108.

95.
95.
95.

126.
128.

129.
84.
85.
86.

103.

102.
106.
106.
121.
121.

____
____
____
____
____

inflows, October 7 and 8, 1982

Area 
(square 

feet)

41.

69.

__.._
27.

____
24.

129.
___-

206.
210.
136.

149.
141.
147.
149.
157.

169.
178.
174.
168.
185.

169.
148.
159.
158.
130.

128.
111.
134.
157.
170.

____
___-
____
____

Velocity 
(feet per 
second)

0.79
___-.
____
.77

____
1.89
____
2.16
.87

____
____
.62
.70
.96

1.08
1.07
1.09
1.03
.95

.89

.93

.92

.86

.94

.96
1.01
1.05
1.02
1.28

1.20
1.36
1.42
1.04
1.09

____
____
____

Discharge 
(cubic feet 
per second)

32.7

52.5

51.7

51.6
112.

129.
147.
131.

161.
151.
160.
154.
150.

150.
165.
160.
145.
174.

163.
149.
167.
161.
166.

153.
151.
189.
163.
185.

177.

Gage 
height 
(feet)

1.06
1.06
1.06
1.54
1.54

1.54
1.58
1.59
1.58
.73

.73

.73
2.53
2.59
2.15

2.28
1.86
1.90
.90
.89

2.12
2.18
2.17
2.02
2.11

2.08
4.52
4.63
4.58
1.79

1.75
1.24
1.41
1.68
1.78

2.05
1.99
2.22
2.15
2.15

55



Table 6.--Discharge-measurement data for the South Platte River, tributaries,
industrial, and municipal inflows, October 7 and 8, 1982--Continued

Study 
reference 
code

SP-1500
SP-1500
SP-1500
SP-1600
SP-1600

SP-1600
SP-1700
SP-1700
SP-1700
TR-210

TR-210
TR-310
TR-310
TR-320
TR-320

TR-330
TR-330
TR-410
TR-440
TR-440

TR-440
TR-440
TR-460
TR-460
TR-460

TR-460
TR-610
TR-610
TR-610
TR-610

TR-810
TR-810
TR-810
TR-810
TR-810

TR-810
TR-1110
TR-1120
TR-1120
TT3_i i on

Date
month day

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
i n

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
m

year

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
CO

Time

0720
1110
1637
0800
1130

1545
0900
1140
1425
0630

1640
0715
1705
0755
1715

0835
1830
0855
0600
0900

1215
1505
0650
0940
1245

1530
0740
1040
1350
1612

0615
0833
1027
1233
1450

1647
1010
0700
0905
1 inc

Width 
(feet)

94.
96.
96.

124.

130.
93.

10.0

11.0

8.5
8.5

.5
2.8
1.6

11.0
9.6
2.3

2.7
7.9
6.8
8.2
8.1

1.3
1.6
1.5
1.5
1.4

1.4
.8

Area 
(square 

feet)

123.
128.
137.
104.

111.
143.

2.9

2.9

2.5
2.1

.1

.8

.3

8.4
5.4
.2

.3
5.9
5.8
5.9
5.6

.3

.3

.3

.3

.2

.2

.3

Velocity 
(feet per 
second)

1.31
1.30
1.40
1.54

1.66
1.20
--__
_-__
.98

.94

1.88
1.68

.75
2.03
1.06

____

.13

.13
1.58

.93

.57

.56

.56
.56

3.66
3.03
2.50
2.34
2.23

2.29
.53
  

v      _

Discharge 
(cubic feet 
per second)

161.
167.
192.
161.

185.
171.

2.8

2.7
53.8
53.8
4.6
3.6

.1
1.6
.3
.5
.4

.4

.4
1.1
.7
.4

.3
3.4
3.3
3.3
3.2

1.1
.9
.8
.8
.5

.5

.2

.9
1.5
1 Q

Gage 
height 
(feet)

1.80
1.80
1.89
4.03
4.04

4.11
2.01
2.01
2.10
1.80

1.78
2.84
2.84
.70
.68

----
.98

_-__

____
  
1.10
1.10
1.10

1.10
.17
.16
.16
.15

____
----
----
----

  
----
____
--_-
___ _
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Table 6.--Discharge-measurement data for the South Platte River, tributaries,
industrial,

Study 
reference 
code

TR-1120 
TR-1120 
TR-1120 
TR-1130 
TR-1135

TR-1140 
TR-1145 
TR-1150
TR-1150
TR-1160

TR-1210 
TR-1220 
TR-1305
TR-1310
TR-1420

TR-1420
TR-1510
TR-1520
TR-1520
TR-1520

TR-1520
TR-1520
TR-1520
TR-1610

Date
month day

10 
10 
10 
10 
10

10 
10 
10
10
10

10 
10 
10
10
10

10
10
10
10
10

10
10
10
10

07 
07 
07 
07 
07

07 
07 
07
07
07

07 
07 
07
07
07

07
07
07
07
07

07
07
07
07

and municipal inflows, October 7

year

82 
82 
82 
82 
82

82 
82 
82
82
82

82 
82 
82
82
82

82
82
82
82
82

82
82
82
82

Time

1315 
1530 
1715 
1050 
1115

1140 
1140 
1247
2100
1315

1355 
1420 
1445
1205
1520

2300
1555
0742
0942
1145

1405
1607
1745
1000

Width 
(feet)

4.0

14.0
13.0
3.0

1.2

1.2
25.9
1.8

1.7
3.0
3.4
3.4
3.5

3.4
3.6
3.4

20.5

Area 
(square 

feet)

1.4

7.8
7.7
1.1

.3

.1
15.6

.5

.5

.7

.9

.9
1.0

1.2
1.2
1.1
9.0

and 8,

Velocity 
(feet per 
second)

1

1

1

2

1
1

1

1
1

.12 

.98

.34

.38

.18 

.08

.74

.05

.7

.8

.9

.3

.9

.8

.0

.2

.4

1982   Continued

Discharge Gage 
(cubic feet height 
per second) (feet)

1. 
1. 
1. 
1.

7.
10.

 

 

11.
1.

1.
.

1.
 

1.
1.
1.
3.

6 
4 
5 
6 
1

0 
3 
7
3
4

3 
0 
1
6
1

8
3
8
2
9

0
2
3
6

0.48 

1.37

----

----

1.17
----

____

  

----

____

_.__
.64

57



Table 7. Cross-section data for the South Platte River, October 7, 1982

Figure Study 
and site reference 
number code

3 1
3 2
3 3
3 4
3 5

3 6
3 7
3 8
3 9
3 10

3 11
3 12
3 13
3 14
3 15

3 16
3 18
3 20
3 21
3 22

3 23
3 25
3 26
3 27
3 28

3 29
3 30
3 31
3 32
3 33

3 34
3 35
3 36
3 37
3 38

SP-100-A
SP-100-B
SP-100-C
SP-100-CC
SP-100-D

SP-100-E
SP-200-A
SP-200-B
SP-200-C
SP-200-D

SP-200-E
SP-200-F
SP-300-A
SP-300-B
SP-300-C

SP-300-D
SP-400-B
SP-400-D
SP-400-E
SP-400-F

SP-400-G
SP-500-A
SP-500-B
SP-600-A
SP-700-A

SP-800-A
SP-900-A
SP-1000-A
SP-1000-B
SP-1100-A

SP-1100A-A
SP-1100A-B
SP-1100A-C
SP-1200-A
SP-1200-M

Latitude Longitude 
(degrees , minutes , 

seconds)

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

34 27
34 33
34 55
36 19
36 49

37 02
37 21
37 34
37 45
37 54

38 34
38 47
38 59
39 15
39 28

39 40
40 07
40 17
40 23
40 29

40 36
40 43
41 08
41 23
41 29

41 48
42 11
42 46
43 20
43 42

44 25
44 29
44 31
44 33
44 35

105
105
105
105
105

105
105
105
105
105

105
105
105
105
105

105
104
104
104
104

104
104
105
104
104

104
104
105
105
105

105
105
105
105
105

02 16
02 12
01 51
01 25
01 28

01 09
00 58
01 06
00 52
00 50

00 52
00 51
00 46
00 20
00 10

00 13
59 57
59 51
59 48
59 49

59 50
59 51
00 01
59 55
59 46

59 30
59 42
00 02
00 41
00 56

01 02
01 00
00 58
00 58
00 57

Date
month day

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
06
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

year

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

Width 
(feet)

54.
34.
55.
38.
45.

76.
31.
76.
76.
86.

48.
56.
59.
106.
105.

72.
100.
103.
115.
110.

100.
105.
124.
114.
80.

142.
122.
126.
60.
97.

114.
68.
100.
85.
88.

Area 
(square 
feet)

46.6
44.2
79.3
42.6
35.4

53.2
30.6
48.4
51.4
104.8

44.1
42.6
100.8
91.6

290.5

131.6
326.7
120.0
97.5
74.0

160.0
134.0
278.1
167.2
138.2

252.1
129.0
193.6
155.6
196.0

265.9
113.8
131.9
172.6
143.8

Depth 
(feet)

0.86
1.30
1.44
1.12
.79

.70

.98

.6V

.68
1.22

.92

.76
1.71
.86

2.77

1.83
3.27
1.16
.85
.67

1.60
1.28
2.24
1.47
1.72

1.78
1.06
1.54
2.57
2.02

2.32
1.67
1.31
2.03
1.63

58



Table 7. Cross-section data for the South Platte River, October 7, 1982--Continued

Figure Study 
and site reference 
number code

3 39
3 40
3 41
3 42
3 43

3 44
3 45
3 46
3 47
3 48

3 49
3 50
3 51
3 52
3 53

3 54

SP-1200-B
SP-1200-BB
SP-1200-C
SP-1300-A
SP-1300-B

SP-1300-C
SP-1400-A
SP-1400-B
SP-1400-C
SP-1400-D

SP-1500-A
SP-1500-B
SP-1600-A
SP-1600-B
SP-1600-C

SP-1600-D

Latitude Longitude 
(degrees, minutes, 

seconds)

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39

44 40
44 43
45 00
45 20
45 23

45 31
45 43
45 53
45 58
45 59

46 12
46 19
46 38
46 43
46 49

47 07

105 00
105 00
105 00
105 00
105 00

105 00
104 59
104 59
104 59
104 59

104 58
104 58
104 58
104 58
104 58

104 58

55
55
52
24
20

15
55
34
25
14

57
50
39
39
37

29

Date
month day

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07

year

82
82
82
82
82

82
82
82
82
82

82
82
82
82
82

82

Width 
(feet)

123.
88.

101.
92.
98.

74.
56.
62.
65.
68.

153.
138.
130.
97.
68.

88.

Area 
(square 
feet)

175.1
115.6
140.2
174.3
116.0

89,0
143.4
88.4
83.3
120.5

123.2
138.1
118.5
85.0
165.1

112.8

Depth 
(feet)

1.42
1.32
1.39
1.90
1.18

1.20
2.56
1.41
1.28
1.76

.80
1.00
.91
.88

2.44

1.28

59



Table 8.--Mixing-zone data for October 6, 1982

Cross Section SP-400-A

Verticals

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|Jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1440 
14.0 
7.9 

460 
10.2 

.05

.07

B

1453 
14.0 
7.9 

480 
10.4 

.05 

.03 

.11

C

1505 
14.0 
7.9 

480 
10.2 

.05 

.04 

.11

D

1512 
14.0 
8.0 

460 
10.3 

.05 

.05 

.10

E F

1520 1530 
14.5 14.5 
7.9 7.9 

475 480 
10.2 10.4 

.05 .05 

.04 .01 

.15 .11

G

1540 
14.5 
7.9 

480 
10.5 

.05 

.01 

.13

H

1550 
14.5 
7.9 

480 
9.8

.01 

.12

Cross Section SP-400-B Surface Sample

Verticals

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (jjmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|Jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1423 
16.0 
7.2 

730 
9.0 
8.8

B

1450 
16.0 
7.3 

680 
9.4 
7.5

C

1510 
15.5 
7.4 

666 
9.5 
7.1

D

1530 
14.5 
7.9 

485 
10.1 

.20

E F

1545 1555 
14.5 14.5 
8.3 8.4 

480 475 
10.7 10.7 
1.10 .05

G

1603 
15.0 
8.4

10.8 
.05

H

-----

Cross Section SP-400-B Mid-Depth Sample

Verticals

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (nmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1430 
16.5 
7.3 

720 
9.0 
8.6 
.03 

5.4

B

1453 
16.0 
7.5 

660 
9.4 
6.7 
.01 

4.7

C

1515 
15.5 
7.5 

640 
9.4 
5.9 
.00 

4.2

D

1535 
15.0 
8.2 

480 
10.3 

.70 

.00 

.44

E F

1550 1600 
15.0 14.5 
8.4 8.4 

485 475 
10.6 10.7 

.05 .05 

.00 .00 

.17 .17

G

1605 
15.0 
8.4 

475 
10.7 

.05 

.00 

.16

H

1609 
14.5 
8.4 

475 
10.8 

.05 

.00 

.17

60



Table 8.--Mixing-zone data for October 6, 1982--Continued

Cross Section SP-400-B Bottom Sample

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1447 
16.5 
7.3 

720 
9.0 
8.8

B

1502 
16.5 
7.4 

670 
9.3 
7.6

C

1520 
16.0 
7.6 

600 
9.6 
5.1

Verticals

D E F G

1540               
15.0              - 
81 ____ _ ______ ____.

500              - 
10.4               
1.40              -

H

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1435 
15.0 
7.1 

690 
8.1 
7.4 
.02

B

1440 
15.0 
7.1 

700 
8.3 
7.4 
.02

Cross

C

1441 
15.0 
7.2 

700 
8.2 
7.1 
.02

Section SP-400-D

Verticals

D E F G

1445 1448 1451 1454 
15.0 14.5 14.0 14.0 
7.2 7.4 7.5 7.6 

680 620 640 650 
8.5 8.8 9.0 9.1 
6.7 4.6 3.3 2.85 
.01 .00 .00 .00

H

1457 
14.0 
7.6 

650 
9.0 
2.60 
.00

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L)

A

1523 
15.5 
7.3 

700 
8.0 
8.0

B

1520 
15.0 
7.3 

700 
8.1 
8.0

Cross

C

1517 
15.0 
7.4 

700 
8.4 
7.7

Section SP-400-D

Verticals

D E F G

1514 1509 1506 1503 
15.0 14.5 14.0 14.0 
7.4 7.5 7.6 7.6 

660 620 630 630 
8.6 8.8 9.0 9.2 
6.5 5.1 3.3 2.75

H

1500 
14.0 
7.6 

650 
9.0 
2.40



Table 8. Mixing-zone datla for October 6, 1982 Continued

Time (hours) 
Temperature (deg C) 
pH (units) 
Conduc t i vi ty ( pmho s ) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1604 
15.5 
7.4 

700 
8.0 
7.9

B

Cross

C

Section

Verticals

D E

1607 1610 1613 1616 
15.5 15.5 15.0 15.0 
7.4 7.4 7.5 7.6 

700 690 670 630 
8.1 8.2 8.4 8.5 
7.9 7.9 6.9 5.0

SP-400-D

F

1618 
15.0 
7.7 

630 
8.6 
2.85

G

1621 
14.5 
7.8 

650 
8.9 
2.35

H

1624 
14.5 
7.8 

660 
8.4 
2.10

Cross Section SP-400-E

Verticals

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pathos) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1445 
16.0 
7.3 

690 
9.6 
7.5 
.04

B

1433 
16.0 
7.2 

650 
9.8 
7.6 
.01

C

1450 
16.0 
7.2 

540 
10.0 
7.3 
.03

D

1458 
15.5 
7.5 

135 
10.1 
6.1 
.01

E

1506 
15.5 
7.5 

575 
10.8 
5.1 
.01

F

1512 
15.0 
7.4 

650 
10.6 
4.0 
.02

G

1517 
15.0 
7.6 

580 
10.8 
3.10 
.00

H

1523 
14.5 
7.7 

610 
10.4 
2.60 
.01

Cross Section SP-400-E

Verticals

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L)

A

1533 
16.5 
7.3 

700 
9.6 
7.9

B

1537 
16.5 
7.3 

660 
10.0 
7.9

C

1543 
16.0 
7.4 

560 
10.4 
7.6

D

1548 
16.0 
7.4 

170 
10.4 
6.1

E

1553 
15.5 
7.5 

520 
10.4 
5.0

F

1558 
15.5 
7.6 

700 
10.3 
4.3

G

1602 
15.0 
7.6 

710 
10.4 
3.05

H

1606 
15.0 
7.7 

625 
10.3 
2.50
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Table 8. Mixing-zone data for October 6, 1982--Continued

A

Time (hours) 1615 
Temperature (deg C) 16.5 
pH (units) 7.5 
Conductivity (jJmhos) 725 
Dissolved oxygen (mg/L) 9.6 
Dye concentration (|Jg/L) 8.3
Residual chlorine (mg/L) -----
Ammonia (mg/L)

Cross Section SP-400-E

Verticals

B C D E F

1620 1629 1634 1640 1646 
16.5 16.5 16.0 15.5 15.5 
7.5 7.5 7.5 7.6 7.7 

750 725 610 670 675 
9.4 9.5 9.6 9.6 9.9 
8.3 7.0 1.35 .35 .15

G H

1649 1654 
15.5 15.0 
7.7 7.8 

700 710 
9.8 9.7 
1.45 1.65

A

Time (hours) 1430 
Temperature (deg C) 16.0 
pH (units) 7.5 
Conductivity (jJmhos) 600 
Dissolved oxygen (mg/L) 9.0 
Dye concentration (|jg/L) 6.6
Residual chlorine (mg/L) ----- 
Ammonia (mg/L) 4.7

Cross Section SP-400-F

Verticals

B C D E F

1440 1450 1455 1500 1505 
16.0 16.0 16.0 16.0 16.0 
7.5 7.5 7.5 7.5 7.6 

580 530 520 520 500 
9.2 9.4 9.4 9.8 9.8 
7.1 6.4 6.2 5.0 4.1

5.0 4.8 4.2 3.5 2.9

G H

1510 1515 
16.0 16.0 
7.6 7.7 

500 480 
9.8 9.4 
3.10 2.65

2.1 1.9

A

Time (hours) 1600 
Temperature (deg C) 17.0 
pH (units) 7.5 
Conductivity (pmhos) 600 
Dissolved oxygen (mg/L) 8.8 
Dye concentration (|Jg/L) 6.7
Residual chlorine (mg/L)    

Cross Section SP-400-F

Verticals

B C D E F

1605 1610 1615 1620 1625 
17.0 17.0 17.0 17.0 17.0 
7.6 7.5 7.5 7.6 7.6 

560 540 540 480 500 
9.0 9.2 9.2 9.4 9.2 
7.6 7.2 6.3 5.2 4.2

G H

1630 1635 
17.0 17.0 
7.7 7.8 

520 540 
9.4 8.8 
2 . 65 2 . 40
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Table 8. Mixing-zone data for October 6, 1982 Continued

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|Jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1430 
15.5 
6.8 

640 
9.8 
4.7 
.01 

3.2

B

1434 
15.5 
6.8 

640 
9.8 
4.9 
.02 

3.6

Cross

C

1439 
15.5 
6.8 

625 
9.8 
5.1 
.00 

3.3

Section SP-400-G

Verticals

D E

1443 1448 
15.5 15.5 
7.0 7.1 

620 630 
10.0 10.2 
5.1 5.0 
.01 .00 

3.8 3.7

F

1452 
15.5 
7.1 

625 
10.3 
4.9 
.02 

4.0

G

1457 
15.5 
7.1 

615 
10.2 
4.6 
.00 

3.8

H

1503 
15.0 
7.2 

620 
10.1 
4.4 
.01 

3.9

Cross Section SP-400-G

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1511 
15.5 
7.1 

650 
9.8 
5.5

B

1516 
15.5 
7.1 

650 
9.7 
5.6

C

1517 
15.5 
7.1 

640 
9.7 
5.5

Verticals

D E

1520 1522 
15.5 15.5 
7.1 7.1 

640 620 
9.7 10.0 
5.6 5.4

F

1524 
15.0 
7.2 

625 
10.1 
4.7

G

1527 
15.0 
7.2 

610 
10.1 
4.6

H

1530 
15.0 
7.2 

610 
9.8 
4.4

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|Jg/I<) 
Residual chlorine (mg/L)

A

1533 
15.5 
7.2 

640 
10.0 
5.5

B

1537 
15.5 
7.1 

640 
9.7 
5.6

Cross

C

1539 
15.5 
7.2 

640 
9.7 
5.6

Section SP-400-G

Verticals

D E

1543 1545 
15.5 15.5 
7.1 7.2 

645 640 
9.7 9.9 
5.6 5.2

F

1548 
15.5 
7.2 

625 
10.0 
4.9

G

1550 
15.5 
7.2 

620 
10.0 
4.6

H

1552 
15.0 
7.2 

620 
9.6 
4.2



Table 8.--Mixing-zone data for October 6, 1982--Continued

Cross Section SP-400-G

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|Jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1604 
16.0 
7.2 
650 
9.8

B

1605 
16.0 
7.2 
650 
9.6 
5.4

C

1608 
15.5 
7.2 
650 
9.6 
5.6

Verticals

D E

1610 1612 
15.5 15.5 
7.2 7.2 
650 650 
9.6 9.7 
5.6 5.5

F

1614 
15.5 
7.2 
625 
10.0 
5.0

G

1615 
15.5 
7.2 
620 
9.9 
4.6

H

1619 
15.5 
7.2 
620 
9.5 
4.4

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (jjmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (Mg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1623 
15.5 
7.2 

645 
9.8 
5.7

B

1626 
15.5 
7.2 

640 
9.5 
5.6

Cross

C

1628 
15.5 
7.2 

640 
9.0 
5.6

Section SP-400-G
Verticals

D E

1630 1633 
15.5 15.5 
7.2 7.2 

640 635 
9.5 9.6 
5.6 5.6

F

1635 
15.5 
7.2 

630 
9.7 
5.0

G

1637 
15.5 
7.2 

625 
9.7 
4.3

H

1639 
15.5 
7.2 

625 
9.4 
4.1

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (Mg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1430 
 16.0 

7.3 
650 

9.9 
4.0 
.02 

3.8

B

1437 
16.0 
7.3 

650 
9.9 
4.3 
.01 

3.5

Cross

C

1441 
15.0 
7.3 

650 
10.1 
4.8 
.01 

3.6

Section SP-400-H

Verticals

D E

1445 1449 
15.0 15.5 
7.4 7.4 

630 630 
10.1 10.2 
4.8 4.6 
.01 .01 

3.2 3.2

F

1453 
15.0 
7.4 

630 
10.2 
4.6 
.02 

3.0

G

1457 
15.0 
7.4 

590 
10.1 

4.5 
.02 

2.9

H

1502 
15.0 
7.4 

570 
10.1 
4.5 
.01 

3.0
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Table 8.--Mixing-zone data for October 6, 1982--Continued

Cross Section SP-400-H

Verticals

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1510 
16.0 
7.4 

600 
10.0 
5.4

3.8

B

1514 
16.0 
7.3 

600 
10.0 
5.5

3. 7

C

1518 
15.5 
7.4 

650 
10.0 
5.3

3.7

D

1522 
15.5 
7.4 

630 
10.2 
4.9

3.5

E

1525 
15.5 
7.4 

610 
10.2 
4.8

3.4

F

1529 
15.5 
7.4 

570 
10.2 
4.5

3. 3

G

1533 
15.5 
7.4 

630 
10.2 
4.5

3.3

H

1537 
15.5 
7.4 

630 
10.2 
4.4

2 .9

Cross Section SP-400-H

Verticals

i 
Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (|jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|Jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1542 
16.0 
7.4 

650 
10.0 
5.6

3.7

B

1545 
16.0 
7.4 

660 
10.0 
5.6

3. 6

C

1549 
15.5 
7.4 

650 
10.0 
5.4

3.6

D

1555 
16.0 
7.4 

650 
10.1 
5.1

3.4

E

1559 
16.0 
7.4 

650 
10.1 
4.8

3.1

F

1603 
16.0 
7.4 

630 
10.1 
4.6

3. 0

G

1607 
15.5 
7.4 

630 
10.0 
4.6

3.0

H

1613 
15.5 
7.4 

640 
9.9 
4.5

3 .2

Cross Section SP-400-H
Verticals

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (|jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (Mg/L) 
Residual chlorine (mg/L)

A

1620 
16.0 
7.4 

660 
9.8 
5.6

B

1624 
16.0 
7.4 

660 
9.8 
5.6

C

1628 
16.0 
7.4 

650 
9.8 
5.2

D

1632 
16.0 
7.4 

650 
9.9 
5.1

E

1636 
16.0 
7.4 

650 
9.9 
4.7

F

1642 
16.0 
7.4 

650 
9.8 
4.3

G

1646 
16.0 
7.4 

650 
9.7 
4.2

H

1651 
15.5 
7.4 

650 
9.7 
3.7
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Table 8.--Mixing-zone data for October 6, 1982--Continued

Effluent data
Time Dye concentration 

(hours) (micrograms per liter)
ABC

1355
1445
1515
1545

24.0
26.0
26.5
27.5

24.5
26.0
25.5
27.5

24.5
26.0
25.5
27.5

Discharge at SP-400-A = 140 cubic feet per second
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Table 10. Discharge-measurement data for the South Platte River, tributaries,
industrial and municipal inflows, March 14, 1983

Study 
reference 
code

SP-100
SP-100
SP-200
SP-200
SP-300

SP-300
SP-400
SP-400
SP-500
SP-500

SP-600
SP-600
SP-700
SP-700
SP-800

SP-800
SP-900
SP-900
SP-1000
SP-1000

SP-1100
SP-1100
SP-1100A
SP-1100A
SP-1200

SP-1200
SP-1300
SP-1300
SP-1400
SP-1500

SP-1500
SP-1600
SP-1600
SP-1700
SP-1700

TR-210
TR-210
TR-310
TR-310
TR-320

mo

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

Date
day

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

year

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

Time

0630
1330
0730
1430
0830

1520
0910
1600
0620
1300

0850
1450
1010
1550
1150

1655
0620
1220
0720
1330

0830
1435
0950
1550
0710

1345
0850
1445
1200
0700

1100
0810
1155
0855
1250

0635
1500
0610
1430
0715

Width 
(feet)

47.
40.
40.
39.
24.

24.
126.
126.
68.
87.

69.
68.
80.
79.

105.

104.
87.
87.

126.
126.

70.
72.
84.
86.

105.

105.
121.
122.
86.
96.

96.
123.
122.
93.
93.

10.0
13.

10.0

Area 
(square 

feet)

40.
19.
25.
25.
20.

19.
107.
104.
92.

109.

97.
90.
99.
96.

146.

137.
143.
151.
139.
148.

97.
106.
173.
179.
95.

108.
126.
137.
94.

134.

126.
98.
91.

142.
140.

3.7
3.9

   
   

5.6

Velocity 
(feet per 
second)

0.29
.65

1.29
1.30
1.79

1.66
.68
.65

1.00
.96

1.08
1.25
1.17
1.23
.83

.78

.80

.93

.81

.88

1.11
1.21
.66
.68

1.24

1.35
1.03
1.10
1.44
1.11

1.08
1.68
1.60
1.06
1.00

1.10
1.08

  
3.29

Discharge 
(cubic feet 
per second)

11.5
12.3
32.2
32.1
35.4

32.1
73.1
67.8
92.4
105.

105.
112.
116.
118.
121.

107.
115.
140.
114.
131.

107.
128.
114.
122.
118.

145.
130.
151.
136.
149.

136.
164.
146.
150.
140.

4.1
4.2

18.
18.
18.

Gage 
height 
(feet)

1.82
1.83
1.38
1.38
1.38

1.37
1.66
1.64
2.39
2.44

1.93
2.01
1.75
1.73
.87

.83
1.91
1.98
1.81
1.88

4.33
4.44
2.50
2.52
1.19

1.22
1.63
1.70
1.80
1.82

1.75
4.00
3.96
1.95
1.90

1.86
  
2.44
2.43
2.32
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Table 10. Discharge measurement data for the South Platte River, tributaries,
industrial

Study 
reference 
code

TR-320
TR-330
TR-410
TR-410
TR-460

TR-460
TR-610
TR-610
TR-610
TR-610

TR-810
TR-810
TR-1110
TR-1110
TR-1130

TR-1130
TR-1135
TR-1140
TR-1145
TR-1150

TR-1160
TR-1160
TR-1210
TR-1210
TR-1305

TR-1305
TR-1310
TR-1420
TR-1420
TR-1510

TR-1510
TR-1520
TR-1520
TR-1520
TR-1520

TR-1610
TR-1610
TR-1620
TR-1620

mo

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03

Date
day

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14

year

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83

and municipal inflows, March 14, 1983   Continued

Time

1345

0735
1315
0810

1235
0630
0915
1200
1415

0840
1205
0905
1105
0920

1030
1010
1015
1015
0910

0855
1020
0840
1045
0810

1105
1030
0730
1125
0640

1150
0830
1030
1255
1500

1000
1430
0605
1250

Width 
(feet)

15.

2.4
2.7
5.5

5.0
9.4
8.5
9.5
9.3

3.0
1.7
.6
.8

5.0

6.0

12.

1.0
1.0

.9
26.
3.3
4.5
2.6

2.8
1.5
1.6
1.8
1.8

19.
18.
8.
4.0

Area 
(square 

feet)

10.3

.5

.6
1.8

1.2
5.8
5.4
6.2
6.1

.5

.3

.2

.4
3.2

4.0

6.6

.2

.1

.0
15.4

.6
1.1
.6

.6

.1

.1

.2

.2

5.4
5.3
1.1
.1

Velocity 
(feet per 
second)

1.35

.96

.78

.56

.77

.38

.38

.36

.36

4.19
4.24
1.77
1.22
.82

.71

.77

.83

.06

1.00
1.10
2.22
1.02
1.28

1.56
.42
.62
.68
.90

.37

.41

.30

.75

Discharge 
(cubic feet 
per second)

14.
.1
.5
.5

1.0

.9
2.2
2.0
2.2
2.2

2.2
1.4
.4
.5

2.6

2.8
.3
.0
.0

5.1

2.0
1.5
.1
.1
.8

.0
17.0
1.3
1.2
.8

1.0
.0
.1
.1
.2

2.0
2.2
.3
.1

Gage 
height 
(feet)

1.56

1.26
1.27

____
.12
  
.12
.12

____

  
  
.52

.52

  
  
1.37

____
  
  
  
----

____
2.24
  

----

____
  
  
   -
----

.77

.76
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Table 11.--Cross-section data for the South Platte River, March 14, 1983

Figure Study 
and site reference 
number code

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

1
2
3
4
5

6
7

10
11
12

13
14
16
38
39

40
41
42
43
44

45
46
47
48
49

50
51
52
53
54

SP-100-A
SP-100-B
SP-100-C
SP-100-CC
SP-100-D

SP-100-E
SP-200-A
SP-200-D
SP-200-E
SP-200-F

SP-300-A
SP-300-B
SP-300-D
SP-1200-AA
SP-1200-B

SP-1200-BB
SP-1200-C
SP-1300-A
SP-1300-B
SP-1300-C

SP-1400-A
SP-1400-B
SP-1400-C
SP-1400-D
SP-1500-A

SP-1500-B
SP-1600-A
SP-1600-B
SP-1600-C
SP-1600-D

Latitude Longitude 
(degrees, minutes, 

seconds)

39 34 27
39 34 33
39 34 55
39 36 19
39 36 49

39 37 02
39 37 21
39 37 54
39 38 34
39 38 47

39 38 59
39 39 15
39 39 40
39 44 35
39 44 40

39 44 43
39 45 00
39 45 20
39 45 23
39 45 31

39 45 43
39 45 53
39 45 58
39 45 59
39 46 12

39 46 19
39 46 38
39 46 43
39 46 49
39 47 07

105 02
105 02
105 01
105 01
105 01

105 01
105 00
105 00
105 00
105 00

105 00
105 00
105 00
105 00
105 00

105 00
105 00
105 00
105 00
105 00

104 59
104 59
104 59
104 59
104 58

104 58
104 58
104 58
104 58
104 58

16
12
51
25
28

09
58
50
52
51

46
20
13
57
55

55
52
24
20
15

55
34
25
14
57

50
39
39
37
29

Date
mo

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

day

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

year

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

Width 
(feet)

28.
22.
50.
40.
38.

73.
32.
91.
40.
82.

58.
98.
70.
86.

128.

70.
86.
99.
90.
74.

55.
63.
68.
67.
72.

143.
124.
88.
67.
87.

Area 
(square 
feet)

24.6
9.7

67.0
37.2
23.0

59.9
24.4
196.6
22.8
27.4

81.4
54.2
105.7
130.0
139.8

128.4
139.7
117.6
144.0
77.0

115.8
69.8
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Table 13. Discharge-measurement data for the South Platte River,
tributaries, industrial and municipal inflows, September 22, 1983

Study 
reference 
code

SP-100
SP-100
SP-200
SP-200
SP-300

SP-300
SP-400
SP-400
SP-500
SP-500

SP-600
SP-600
SP-700
SP-700
SP-800

SP-800
SP-900
SP-900
SP-1000
SP-1000

SP-1100
SP-1100
SP-1100A
SP-1100A
SP-1200

SP-1200
SP-1300
SP-1300
SP-1400
SP-1400

SP-1500
SP-1500
SP-1600
SP-1600
SP-1700

TR-210
TR-210
TR-310
TR-310
TR-320

mo

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

Date
day

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

year

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

Time

0705
1200
0805
1415
0910

1520
1015
1610
0740
1340

0930
1500
1118
1505
1230

1700
0640
1325
0725
1440

0915
1557
1055
1657
0815

1541
1047
1652
1121
1757

1005
1507
1125
1621
1332

0647
1250
0600
1300
0722

Width 
(feet)

50.
44.
92.
87.
33.

33.
125.
125.
56.
55.

71.
70.
78.
75.

102.

102.
89.
90.

130.
132.

66.
66.

115.
113.
104.

104.
128.
128.
97.
98.

96.
97.

122.
124.
91.

11.5
12.

   
9.2

Area 
(square 

feet)

52.
45.
77.
65.
20.

22.
130.
131.
72.
75.

129.
132.
116.
111.
123.

117.
160.
139.
125.
141.

99.
107.
243.
248.
159.

179.
211.
216.
91.
93.

114.
130.
101.
116.
94.

3.3
3.2

   

3.7

Velocity 
(feet per 
second)

0.18
.26
.45
.50

1.55

1.46
.52
.53

1.34
1.57

.80

.83
1.08
.94

1.03

.92

.64

.74

.80

.89

1.05
1.13
.45
.44
.73

.81

.59

.63
1.57
1.56

1.20
1.34
1.38
1.37
1.71

.98
1.01
  
  
2.40

Discharge 
(cubic feet 
per second)

9.2
11.6
32.9
32.4
31.8

32.3
68.0
70.4
96.2

118.

103.
110.
125.
104.
126.

108.
102.
130.
100.
121.

104.
121.
110.
110.
116.

145.
125.
136.
143.
145.

138.
174.
139.
159.
160.

3.2
3.2
19.0
20.5
9.0

Gage 
height 
(feet)

1.20
1.20
1.15
1.15
2.82

2.82
1.66
1.66
2.37
2.42

2.02
2.05
1.74
1.69
.98

.90
1.74
1.84
1.78
1.91

.82

.93
2.40
2.41
2.07

2.25
1.51
1.58
1.60
1.64

1.75
1.86
.63
.71

2.73

1.90
1.90
2.44
2.46
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Table 13. Discharge-measurement data for the South Platte River, tributaries,
industrial and municipal inflows, September 22, 1983- -Continued

Study 
reference 
code

TR-320
TR-330
TR-330
TR-410
TR-410

TR-440
TR-440
TR-440
TR-460
TR-460

TR-610
TR-610
TR-610
TR-810
TR-1110

TR-1110
TR-1130
TR-1130
TR-1130
TR-1135

TR-1135
TR-1135
TR-1140
TR-1145
TR-1145

TR-1145
TR-1150
TR-1150
TR-1150
TR-1160

TR-1160
TR-1160
TR-1210
TR-1220
TR-1220

TR-1220
TR-1305
TR-1305
TR-1305
TR-1310

mo

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

Date
day

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

year

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

Time

1212
0740
1222
0802
1145

0700
1030
1400
0830
1130

0812
1050
1430
1105
0911

1047
1015
1012
1630
0930

1025
1610
0942
0920
1045

1600
0807
1115
1547
0847

1232
1525
1512
0817
1300

1452
0757
1310
1437
1358

Width 
(feet)

11.5
   

.8
1.9
2.0

2.6
3.3

6.5
6.7
6.7
2.1
1.2

.7
5.0
7.5
4.0

1.2
   

.....
13.
14.
14.
2.4

1.6
1.8
1.0
.6

1.5
1.2

   
1.2

30.

Area 
(square 

feet)

8.2

.2

.4

.4

1.0
1.8

1.2
1.3
1.2
.5
.6

.2
3.2
4.1
2.4

.2
   

.....
8.3
9.0
9.2
.9

.7

.6

.1

.1
_    _

.8

.2

.1
13.9

Velocity 
(feet per 
second)

0.88
  
.89
.73

1.05
....

.71

.33

1.84
2.05
1.87
3.68
.76

1.09
.67
.58
.72

4.68
  

....
1.16
1.23
1.02
1.68

1.46
1.28
.88
.50

----

1.14
2.75

1.30
1.68

Discharge 
(cubic feet 
per second)

7.2
.1
.1
.3
.4

.1

.5

.5

.7

.6

2.2
2.7
2.3
2.0
.4

.2
2.1
2.4
1.7
.0

.6

.0
1.0
.6
.5

.6
9.6
11.0
9.4
1.6

1.1
.7
.1
.1
.0

.9

.4

.1

.1
23.3

Gage 
height 
(feet)

..._

._-_

0.43

  

  

.12

.14

.14

----

.50

.52

.48
____

  
  

----

1.36
1.40
1.36

----

____

  
____
2.17
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Table 13. Discharge-measurement data for the South Platte River, tributaries, 
industrial and municipal inflows, September 22, 1983 Continued

Study 
reference 
code

Date Time
mo day year

Width 
(feet)

Area 
(square 
feet)

Velocity 
(feet per 
second)

Discharge 
(cubic feet 
per second)

Gage 
height 
(feet)

TR-1420 
TR-1420 
TR-1420 
TR-1510 
TR-1510

TR-1510 
TR-1520 
TR-1520 
TR-1520 
TR-1610

TR-1610 
TR-1620 
TR-1620

09
09
09
09
09

09
09
09
09
09

09
09
09

22
22
22
22
22

22
22
22
22
22

22
22
22

83
83
83
83
83

83
83
83
83
83

0740
1345
1410
0650
1345

1400
0855
1145
1500
1232

83 1740
83 0605
83 1332

3.2 
1.6 
1.4 
3.0 
3.0

.8
3.5
3.4
3.3

16.

16. 
1.2 
1.2

0.5 
.4 
.5 
.6 
.6

.2
1.2
1.3 
1.1 
7.0

8.0 
.2 
.2

2.92
2.94
2.35
1.56
1.17

3.89 
.67 
.72 
.65 
.62

.76
1.11
.88

1.5 
1.1 
1.1 
1.0 
.7

.7 

.8 

.9 

.7 
4.4

6.1 
.2 
.2

1.04

1.10
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Table 14.--Cross-section data for the South Platte River, September 22, 1983

Figure Study 
and site reference 
number code

3 1
3 2
3 3
3 4
3 5

3 6
3 8
3 10
3 11
3 12

3 13
3 14
3 15
3 16
3 17

3 20
3 21
3 22
3 23
3 24

3 25
3 26
3 27
3 28
3 29

3 30
3 31
3 32
3 34
3 35

3 36
3 37
3 38
3 39
3 40

3 42
3 43
3 44
3 45
3 46

SP-100-A
SP-100-B
SP-100-C
SP-100-CC
SP-100-D

SP-100-E
SP-200-B
SP-200-D
SP-200-E
SP-200-F

SP-300-A
SP-300-B
SP-300-C
SP-300-D
SP-400-A

SP-400-D
SP-400-E
SP-400-F
SP-400-G
SP-400-H

SP-500-A
SP-500-B
SP-600-A
SP-700-A
SP-800-A

SP-900-A
SP-1000-A
SP-1000-B
SP-1100A-A
SP-1100A-B

SP-1100A-C
SP-1200-A
SP-1200-AA
SP-1200-B
SP-1200-BB

SP-1300-A
SP-1300-B
SP-1300-C
SP-1400-A
SP-1400-B

Latitude Longitude 
(degrees, minutes, 

seconds)

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

39
39
39
39
39

34 27
34 33
34 55
36 19
36 49

37 02
37 34
37 54
38 34
38 47

38 59
39 15
39 28
39 40
39 55

40 17
40 23
40 29
40 36
40 42

40 43
41 08
41 23
41 29
41 48

42 11
42 46
43 20
44 25
44 29

44 31
44 33
44 35
44 40
44 43

45 20
45 23
45 31
45 43
45 53

105 02
105 02
105 01
105 01
105 01

105 01
105 01
105 00
105 00
105 00

105 00
105 00
105 00
105 00
105 00

104 59
104 59
104 59
104 59
104 59

104 59
105 00
104 59
104 59
104 59

104 59
105 00
105 00
105 01
105 01

105 00
105 00
105 00
105 00
105 00

105 00
105 00
105 00
104 59
104 59

16
12
51
25
28

09
06
50
52
51

46
20
10
13
15

51
48
49
50
51

51
01
55
46
30

42
02
41
02
00

58
58
57
55
55

24
20
15
55
34

Date
mo

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

day year

22
22
22
22
22

22
22
22
22
22

22
22
22
22
21

21
21
21
21
21

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

83
83
83
83
83

Width 
(feet)

56.
38.
32.
56.
56.

78.
95.

137.
21.
64.

60.
104.
105.
75.
80.

110.
110.
110.
100.
100.

102.
117.
91.
83.

127.

121.
115.
55.
96.
64.

99.
99.
88.

128.
87.

95.
104.
83.
56.
53.

Area 
(square 
feet)

26.4
22.2
18.2
80.1
26.0

83.3
41.0
97.9
15.0
42.8

68.4
50.8
111.5
136.0
91.4

115.5
63.4
61.7
172.3
171.1

136.1
254.6
153.1
113.4
186.1

97.9
161.2
128.8
207.9
86.2

155.8
212.7
222.2
181.0
114.1

116.1
122.0
76.1
130.6
58.6

Depth 
(feet)

0.47
.58
.56

1.43
.46

1.07
.43
.71
.71
.67

1.14
.49

1.06
1.81
1.14

1.05
.58
.56

1.72
1.71

1.33
2.18
1.68
1.37
1.47

.81
1.40
2.34
2.17
1.35

1.57
2.14
2.52
1.41
1.31

1.22
1.17
.92

2.33
1.11
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Table 14. Cross-section data for the South Platte River, 
September 22. 1983--Continued

Figure Study Latitude Longitude
and site reference (degrees, minutes,
number code seconds)

Date
mo day year

Width 
(feet)

Area
(square
feet)

Depth 
(feet)

3 47
48
49
50

3 51

3 52
3 53
3 54

SP-1400-C 
SP-1400-D 
SP-1500-A 
SP-1500-B 
SP-1600-A

SP-1600-B 
SP-1600-C 
SP-1600-D

39 45 58
39 45 59
39 46 12
39 46 19
39 46 38

104 59 25
104 59 14
104 58 57
104 58 50
104 58 39

39 46 43 104 58 39
39 46 49 104 58 37
39 47 07 104 58 29

09 22
09 22
09 22
09 22
09 22

83
83
83
83
83

09 22 83
09 22 83
09 22 83

67.
76.
98.

147.
123.

100. 
69. 
77.

100
90
114.9
102.5
114.3

75.0
154.1
99.1

50
19
17
70
93

.75
2.23
1.29
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Table 15.--Mixing-zone data for September 21, 1983

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jjmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1315
14.0
6.85

675
9.5
.05
.00
.18

B

1330
14.2
7.6

675
9.2
.05
.00
.24

Cross

C

1340
14.5
7.9

710
9.1
.05
.00
.22

Section SP-400-A
Verticals
D E

1350 1400
14.8 15.0
7.9 7.95

720 710
9.1 9.1
.05 .05
.00 .00
.23 .23

F

1410
15.0
7.9

710
8.9
.05
.01
.24

G

1415
15.2
8.0

710
9.1
.05
.00
.26

H

1420
15.3
8.0

700
9.5
.05
.00
.24

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jjmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1440
15.7
7.9

710
9.4
.05
.00
.27

B

1446
15.7
7.9

710
8.8
.05
.00
.32

Cross

C

1452
15.7
7.9

710
8.7
.05
.00
.37

Section SP-400-A
Verticals

D E

1458 1504
15.8 15.8
7.8 7 . 85

725 725
8.9 8.8
.05 .05
.00 .00
.31 .31

F

1510
15.8
7.8

710
8.5
.05
.00
.31

G

1512
15.9
7.8

720
9.0
.05
.00
.31

H

1516
15.5
7.85

710
9.0
.05
.00
.31

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
1?A0-is1iio"l / *fals\-v»-inA fffrm/Tl

A

1530
16.4
7.85

710
9.0
.05

B

1537
16.2
7.8

710
8.8
.05

Cross

C

1543
16.2
7.8

710
8.7
.05

Section SP-400-A
Verticals

D E

1548 1552
16.2 16.2
7.8 7.8

710 700
8.7 8.6
.05 .05

F

1557
16.1
7.75

710
8.2
.05

G

1604
16.1
7.7

710
8.3
.05

H

1610
16.0
7.7

710
8.4
.05

Ammonia (mg/L) .29 .30 .31 .29 .30 .29 .30 .29

159



Table 15.--Mixing-zone data for September 21, 1983--Continued

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (piihos) 
Dissolved oxygen (mg/L) 
Dye concentration (Mg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1314 
16.5 
6.9 

880 
8.8 

20.0

6.0

B

1318 
16.5 
7.0 

850 
9.0 

21.0

6.0

Cross 

C

1323 
16.5 
7.2 

870 
9.1 
21.0

5.5

Section SP-400-D 
Verticals 

D E F

1330 1333 
16.5 16.5 
7.3 7.3 

860 850 
9.2 9.0 

21.5 21.5

5.5 5.5

1337 
16.5 
7.3 

830 
9.1 
19.5

5.0

G

1341 
16.5 
7.4 

820 
9.2 
18.5

5.0

H

1344 
16.5 
7.4 

830 
9.1 
18.0

5.0

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1356 
17.0 
7.3 

900 
9.3 

23.5

B

1358 
17.0 
7.3 

890 
9.1 

24.0

Cross 

C

1401 
17.0 
7.4 

840 
9.2 

20.5

Section SP-400-D 
Verticals 

D E F

1403 1407 
17.0 17.0 
7.4 7.4 

870 860 
9.1 9.0 

21.0 21.0

1409 
17.0 
7.4 

850 
9.0 

20.0

G

1411 
17.0 
7.4 

850 
9.1 
18.5

H

1413' 

17.0 
7.4 

850 
9.0 
18.5

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (pg/L) 
Residual chlorine (mg/L)

A

1419 
17.5 
7.4 

900 
8.8 

23.5

B

1422 
17.0 
7.4 

900 
9.0 

23.5

Cross 

C

1424 
17.5 
7.4 

900 
9.0 

22.5

Section SP-400-D 
Verticals 

D E F

1426 1429 
17.0 17.0 
7.4 7.4 

880 870 
9.2 9.1 

22.0 22.0

1432 
17.0 
7.4 

850 
9.0 

21.0

G

1434 
17.0 
7.5 

820 
9.3 
18.5

H

1437 
17.0 
7.5 

830 
9.2 
18.0
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Table 15.--Mixing-zone data for September 21. 1983--Continued

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jjmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1446
17.5
7.4

890
8.9

22.5

6.7

B

1450
17.5
7.4

890
9.2

23.5

6.8

Cross

C

1454
17.5
7.4

890
9.1

23.0

6.6

Section SP-400-D
Verticals

D £

1457 15cl
17.5 17.5
7.4 7.4

880 870
9.2 9.0

22.0 22.0

6.6 6.8

F

1505
17.5
7.5

850
9.0

20.0

6.3

G

1509
17.5
7.5

850
9.0
19.0

6.0

H

1514
17.5
7.5

850
9.0

20.0

6.0

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (|Jmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1311
15.5
6.6

860
9.8
16.5

.04
5.5

B

1319
15.5
6.6

870
10.0
20.5

.05
5.5

Cross

C

1326
15.5
6.7

850
9.9

20.0
.06

5.5

Section SP-400-E
Verticals

D £

1333 1337
15.5 15.5
6.7 6.9

830 830
9.8 9.8

20.0 19.0
.06 .05

5.0 5.0

F

1343
15.5
6.9

830
9.8
19.0

.05
5.0

G

1347
15.5
7.0

820
9.9
18.5

.05
5.0

H

1352
15.5
7.3

820
9.7
17.5

.04
4.7

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jjmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammx-k*^ -i 4 f mnr/T 1

A

1400
16.5
6.8

870
10.0
21.5

B

1405
16.5
6.9

870
9.9

22.5

Cross

C

1408
16.5
7.1

840
9.9

20.0

Section SP-400-E
Verticals
D E

1411 1415
16.5 16.5
7.2 7.2

840 840
9.0 9.8
19.5 19.5

F

1418
16.5
7.2

840
9.9
18.5

G

1421
16.5
7.2

840
9.8
18.5

H

1424
16.5
7.2

830
9.7
18.0
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Table 15.  Mixing-zone data for September 21, 1983 Continued

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration (Mg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1429
16.5
6.8

860
10.1
22.0

B

1433
17.0
7.1

850
9.9

22.0

Cross

C

1436
16.5
7.1

860
9.8

22.0

Section SP-400-E
Verticals

D E

1439 1442
16.5 16.5
7.2 7.3

830 810
9.8 9.8

21.0 19.0

F

1446
16.5
7.4

820
9.7
19.0

G

1449
16.5
7.3

810
9.8

20.0

H

1452
16.5
7.4

810
9.6
18.5

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration (Mg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1459
17.0
7.0

860
9.9

22.5
.01

6.0

B

1505
17.0
7.3

850
10.0
23.0

.01
6.0

Cross

C

1512
17.0
7.3

850
9.9

21.5
.01

6.0

Section SP-400-E
Verticals

D E

1517 1524
17.0 17.0
7.4 7.5

840 830
9.7 9.6
19.5 19.5

.01 .01
6.0 6.0

F

1529
17.0
7.6

830
9.6
19.0

.01
6.0

G

1535
17.0
7.6

810
9.6
18.5

.0
5.5

H

1541
16.5
7.5

820
9.3
17.5

.01
5.5

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration (Mg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1313
15.0
7.4

900
10.0
12.0

.01
4.9

B

1316
15.5
7.5

900
9.9
17.5

.05
5.5

Cross

C

1318
15.5
7.5

900
9.8

20.0
.05

5.5

Section SP-400-F
Verticals

D E

1320 1322
15.5 16.0
7.5 7.5

900 900
9.8 10.0

20.0 19.5
.04 .05

5.5 5.0

F

1324
16.0
7.5

850
10.0
18.5

.04
5.0

G

1326
16.0
7.5

900
10.2
18.0

.06
4.7

H

1330
15.5
7.5

900
10.2
17.5

.04
5.0
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Table 15.--Mixing-zone data for September 21, 1983--Continued

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (Mg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1400 
16.0 
7.5 

900 
10.0 
17.0

B

1403 
16.0 
7.6 

950 
10.0 
21.0

Cross 

C

1406 
16.0 
7.5 

950 
9.8 

22.0

Section SP-400-F 
Verticals 

D E F

1409 1412 1415 
16.0 16.0 16.0 
7.5 7.5 7.4 

900 900 900 
10.0 10.0 10.2 
20.0 17.5 18.0

G

1418 
16.0 
7.4 

850 
10.0 
17.0

H

1421 
16.0 
7.5 

900 
10.0 
17.5

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (Mg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1426 
16.5 
7.6 

950 
10.0 
17.0

B

1428 
16.5 
7.6 

950 
10.0 
20.5

Cross 

C

1430 
16.5 
7.5 

925 
9.8 

21.0

Section SP-400-F 
Verticals 

D E F

1432 1434 1436 
16.5 16.5 16.5 
7.5 7.5 7.5 

950 900 900 
9.8 10.0 10.2 

21.5 20.5 19.5

G

1438 
16.0 
7.5 

850 
10.0 
17.5

H

1440 
16.0 
7.6 

850 
9.7 
17.5

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity (Mmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1500 
17.0 
7.7 

950 
10.0 
18.5 

.00 
5.0

B

1505 
17.0 
7.7 

950 
10.0 
22.0 

.00 
6.0

Cross 

C

1510 
17.0 
7.5 

950 
9.8 

22.0 
.00 

6.0

Section SP-400-F 
Verticals 

D E F

1515 1520 1525 
17.0 17.0 17.0 
7.5 7.5 7.5 

900 925 900 
9.8 9.8 9.7 

21.0 20.5 20.0 
.00 .01 .00 

6.0 6.0 6.0

G

1530 
16.5 
7.5 

900 
9.6 
19.5 

.00

H

1535 
16.0 
7.6 

900 
9.6 
18.0 

.00 
5.5

163



Table 15. Mixing-zone data for September 21. 1983--Continued

Time (hours)
Temperature (deg C)
pH (units)
Conductivity ((omhos)
Dissolved oxygen (mg/L)
Dye concentration (pg/L)
Residual chlorine (mg/L),
Ammonia (mg/L)

A

1332
16.5
7.2

930
10.1
13.5

.03
5.0

B

1339
16
7

930
10
16

5

.5

.2

.1

.0

.04

.0

C

1345
17
7

920
10
16

5

.0

.2

.1

.0

.05

.0

Cross 

D

1350
17.0
7.3

910
10.1
17.5

.03
5.0

Section SP-400-G 
Verticals 

E F

1355
17.0
7.3

910
10.1
19.5

.05
5.0

1402
17.0
7.3

925
10.1
20.0

.04
5.0

G

1406
17
7

910
10
20

5

.0

.3

.1

.0

.03

.0

H

1412
17.0
7.2

910
10.1
20.0

.04
5.0

Cross Section SP-400-G
Verticals

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration (pg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1425
17.0
7.3

950
10.1
19.0

.04
5.0

B

1430
17
7

940
10
19

5

.0

.2

.2

.0

.03

.0

C

1438
17
7

940
10
19

5

.0

.3

.1

.5

.01

.0

D

1444
17.5
7.3

950
10.1
19.5

.02
5.0

E

1449
17.5
7.3

940
10.0
20.0

5.5

F

1454
17.5

7.3
910
10.0
21.0

.01
5.5

G

1507
17

910
9

21

5

.5
7.3

.9

.0

.01

.0

H

1511
17.5
7.3

920
9.85

21.0
.01

5.0

Cross Section SP-400-G
Verticals

Time (hours)
Temperature (deg C)
pH (units)
Conductivity ((omhos)
Dissolved oxygen (mg/L)
Dye concentration (pg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1619
18.0
7.3

930
9.70

21.0
.00

6.0

B

1624
18
7

940
9

21

6

.0

.3

.65

.5

.01

.3

C

1628
18
7

950
9

21

6

.0

.3

.50

.5

.01

.3

D

1633
18.0
7.35

940

E

1638
18.0
7.35

920
9 . 40 9 . 40

21.5
.01

6.0

20.5
.01

6.0

F

1643
18.0
7.35

920
9.30

20.5
.00

6.3

G

1648
18
7

925
9

21

6

.0

.30

.15

.0

.01

.3

H

1652
18.0
7.30

940
9.05

21.0
.01

6.0

164



Table 15.--Mixing-zone data for September 21, 1983--Continued

Cross Section SP-400-G
Verticals 

A B C D E F

Time (hours) 1605
Temperature (deg C)   
pH (units)   
Conductivity (pmhos)   
Dissolved oxygen (mg/L)    
Dye concentration (pg/L) 21.0
Residual chlorine (mg/L)   
Ammonia (mg/L)   

1606 1607 1608 1609 1610 1611 1612

21.0 21.0 21.0 21.5 21.5 21.0 21.0

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration ((Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1330
16.5
8.3

850
10.0
9.5
.05

5.0

B

1335
16.5
8.2

850
10.2
11.0

.04
5.0

C

1339
17.0
8.2

850
10.2
17.5

.03
5.0

Cross

D

1343
17.0
8.3

850
10.1
18.5

.04
5.0

Section SP-400-H
Verticals

E

1348
17.0
8.2

850
10.1
19.0

.02
5.0

F

1353
17.0
8.1

850
10.1
19.0

.03
5.0

G

1358
17.0
8.2

850
10.1
19.0

.04
5.0

H

1402
17.0
8.2

850
10.1
19.5

.03
5.0

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration ((Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1408
17.0
8.4

860
10.3
17.5

.02
5.0

B

1414
17.5
8.1

850
10.0
18.0

.03
4.9

C

1422
17.5
8.1

850
10.0
19.5

.03
5.0

Cross

D

1428
17.5
8.2

850
10.0
19.5

.04
5.0

Section SP-400-H
Verticals

E

1434
17.5
8.2

850
10.0
19.5

.02
5.5

F

1442
17.5
8.3

850
9.9
19.5

.02
5.5

G

1447
17.5
8.4

850
9.8

20.0
.02

5.5

H

1453
17.5
8.4

850
9.8

20.0
.02

5.5
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Table 15.--Mixing-zone data for September 21, 1983--Continued

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration (|jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1500
18
8

850
10
19

5

.0

.4

.1

.0

.01

.0

B

1507
18.0
8.2

850
10.0
20.0

.01
5.0

C

1513
18
8

850
9

20

5

.0

.1

.9

.5

.01

.5

Cross 

D

1520
18.0
8.3

850
9.7

20.0
.01

5.5

Section SP-400-H 
Verticals

E F

1527
18.0
8.1

850
9.7

20.0
.01

5.5

1534
18.0
7.9

850
9.5

20.0
.02

5.5

G

1541
18
7

850
9

20

5

.0

.8

.4

.0

.02

.5

H

1548
18.0
7.8

850
9.4

20.0
.01

6.0

Cross Section SP-400-H
Verticals

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (pmhos)
Dissolved oxygen (mg/L)
Dye concentration (fJg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1610
18
8

850
9

20

6

.5

.1

.7

.0

.01

.0

B

1618
18.5
7.9

850
9.6

20.0
.01

6.0

C

1628
18
7

850
9

21

6

.5

.9

.2

.0

.01

.5

D

1633
18.5
8.0

850
9.0

20.0
.01

6.0

E

1640
18.5
8.0

840
9.0

20.0
.02

6.0

F

1645
18.0
7.9

840
8.9

20.5
.03

6.0

G

1651
18
8

850
8

21

6

.0

.0

.8

.0

.02

.5

H

1657
18.0
8.1

850
8.5

20.5
.02

6.5

Cross Section SP-400-H
Verticals 

D E F

Time (hours) 
Temperature (deg C) 
pH (units)
Conductivity (pmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (fJg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

1600

20.0

1602 1603 1604 1605 1606 1607 1608

20.0 20.5 20.5 20.5 20.0 20.0 20.0
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Table 15. Mixing-zone data for September 21, 1983 Continued

Time Dye concentration Temperature
(hours) (micrograms per (degrees

liter) Celsius)

Effluent data

Conductivity 
(micromhos)

Ammonia
concentration
(milligrams
per liter)

Residual
chlorine

concentration
(milligrams
per liter)

1245
1315
1330
1345
1415
1445
1517
1545
1620

60.
63.
___
57.
68.
59.
66.
64.
0.

60.
62.
  
58.
68.
60.
68.
68.
0.

60.
62.
  
57.
66.
62.
66.
66.
0.

21.
21.
21.
21.
21.
21.
21.
21.
21.

900
1050
1025
1075
1050
1050
1050
1000
1100

13.9
  
14.9
  
16.4

21.5
  
23.7

0.40

.19
  
.15

.22
  
.34

Discharge at SP-400-A = 81 cubic feet per second
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Table 17.--Discharge-measurement data for the South Platte River, tributaries,
industrial and municipal inflows, January 26, 1984

Study 
reference 
code

SP-100
SP-100
SP-200
SP-200
SP-300

SP-300
SP-400
SP-500
SP-500
SP-600

SP-600
SP-700
SP-700
SP-800
SP-800

SP-900
SP-900
SP-1000
SP-1000
SP-1100

SP-1100
SP-1100A
SP-1100A
SP-1200
SP-1200

SP-1300
SP-1300
SP-1400
SP-1400
SP-1500

SP-1500
SP-1600
SP-1600
SP-1700
SP-1700

TR-210
TR-210
TR-310
TR-320
TR-320

mo

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

Date
day

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

year

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

Time

0704
1300
0815
1450
0925

1615
1100
0710
1355
0905

1515
1105
1530
1240
1625

0700
1225
0800
1325
0910

1430
1030
1540
0700
1330

0800
1430
1020
1600
0720

1330
0820
1250
0920
1200

0620
1345
1420
0725
1310

Width 
(feet)

22.
24.
26.
29.
32.

32.
124.
53.
53.
67.

____
80.
78.

101.
99.

60.
59.
132.
130.
66.

65.
114.
114.
105.
105.

123.
123.
63.
68.
96.

96.
120.
120.
96.
96.

11.5
11.5

16.
11.0

Area 
(square 

feet)

10.0
10.
19.
21.
15.

16.
129.
68.
69.

119.

____
106.
108.
112.
113.

82.
86.

122.
132.
98.

101.
247.
246.
147.
164.

180.
184.
61.
71.

101.

103.
87.
88.
64.
62.

3.5
3.3

13.
5.0

Velocity 
(feet per 
second)

1.02
1.10
1.02
1.05
1.40

1.46
.49

1.24
1.43
.80

____
.95
.91
.91
.87

1.03
1.20
.72
.80
.89

1.04
.37
.43
.68
.70

.53

.61
1.47
1.62
1.18

1.12
1.35
1.19
1.99
1.87

.96

.82

.56
1.31

Discharge 
(cubic feet 
per second)

10.2
11.2
19.8
22.3
20.9

23.6
63.5
84.4
98.9
95.2

96.2
101.
97.6
101.
97.9

85.0
102.
88.0

106.
87.4

104.
92.0

107.
101.
115.

95.3
113.
90.1

114.
118.

115.
118.
105.
127.
115.

3.3
2.9

29.8
7.5
6.6

Gage 
height 
(feet)

1.22
1.22
1.03
1.04
2.26

2.29
1.61
2.30
2.35
1.91

1.96
1.65
1.63
.86
.86

1.73
1.81
1.72
1.81
.29

.39
2.38
2.44
2.15
2.25

1.45
1.50
  
  
1.63

1.58
.58
.54

2. 9
2.16

1.94
1.92
2.56
.85
.82
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Table 17. Discharge-measurement data for the South Platte River, tributaries,
industrial

Study 
reference 
code

TR-330
TR-410
TR-410
TR-440
TR-460

TR-460
TR-610
TR-610
TR-810
TR-810

TR-1110
TR-1110
TR-1130
TR-1130
TR-1135

TR-1150
TR-1150
TR-1160
TR-1160
TR-1210

TR-1220
TR-1305
TR-1305
TR-1310
TR-1310

TR-1420
TR-1420
TR-1510
TR-1510
TR-1520

TR-1520
TR-1610
TR-1610

mo

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01

Date
day

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26

year

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84

and municipal inflows, January 26, 1984   Continued

Time

1305
0755
1250
0830
0850

1205
0945
1140
1015
1115

1045
1100
1115
1035
1210

0920
1255
0900
1325
1345

0840
0825
1410
0735
1330

0800
1430
0720
1500
0655

1515
0620
1540

Width 
(feet)

_____
2.0
1.8

4.0

3.3
4.8
2.4
.7

1.8

_____

4.5
4.5

_____

6.0
8.0
2.1
2.3
1.5

.8

.8
1.6

27.
27.

3.5
2.3
3.0

1.8

3.3
8.0

48.

Area 
(square 

feet)

_____
.4
.3

.6

.8
2.6
1.9
.1
.3

_____

2.3
1.7

_____

2.8
3.4
.3
.9
.2

<.l
<.l

.2
10.1
10.3

.9

.4

.5

.3

.5
1.8

40.

Velocity 
(feet per 
second)

___-
.88
.90

____
.84

.61

.60

.51
2.45
2.51

____

.46

.58
____

1.59
1.20
3.10
1.20
2.20

.67

.66
2.80
1.27
1.28

1.36
3.02
1.13
____
.41

4.24
2.13
.31

Discharge 
(cubic feet 
per second)

0.1
.4
.3
.2
.5

.5
1.6
1.0
.3
.7

.2

.2
1.1
1.0
.3

4.5
4.0
.9

1.1
.4

<.l
<.l

.7
12.9
13.3

1.2
1.1
.6

1.1
.1

2.1
3.8
12.7

Gage 
height 
(feet)

____
.40
.40

____

____

  
____
____

____

-___

____

____

_-__
____

____
2.01
2.01

____
____
-___

____

____
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Table 18.--Cross-section data for the South Platte River, January 26 and 27. 1984

Figure Study 
and site reference 
number code

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
19
20
21

22
23
24
25
26

27
28
29
30
31

32
33
34
36
37

39
40
41
42
43

SP-100-A
SP-100-B
SP-100-C
SP-100-CC
SP-100-D

SP-100-E
SP-200-A
SP-200-B
SP-200-C
SP-200-D

SP-200-E
SP-200-F
SP-300-A
SP-300-B
SP-300-C

SP-300-D
SP-400-A
SP-400-C
SP-400-D
SP-400-E

SP-400-F
SP-400-G
SP-400-H
SP-500-A
SP-500-B

SP-600-A
SP-700-A
SP-800-A
SP-900-A
SP-1000-A

SP-1000-B
SP-1100-A
SP-1100A-A
SP-1100A-C
SP-1200-A

SP-1200-B
SP-1200-BB
SP-1200-C
SP-1300-A
SP-1300-B

Latitude Longitude 
(degrees , minutes , 

seconds)

39 34 27
39 34 33
39 34 55
39 36 19
39 36 49

39 37 02
39 37 21
39 37 34
39 37 45
39 37 54

39 38 34
39 38 47
39 38 59
39 39 15
39 39 28

39 39 40
39 39 55
39 40 13
39 40 17
39 40 23

39 40 29
39 40 36
39 40 42
39 40 43
39 41 08

39 41 23
39 41 29
39 41 48
39 42 11
39 42 46

39 43 20
39 43 42
39 44 25
39 44 31
39 44 33

39 44 40
39 44 43
39 45 00
39 45 20
39 45 23

105 02
105 02
105 01
105 01
105 01

105 01
105 00
105 01
105 00
105 00

105 00
105 00
105 00
105 00
105 00

105 00
105 00
104 59
104 59
104 59

104 59
104 59
104 59
104 59
105 00

104 59
104 59
104 59
104 59
105 00

105 00
105 00
105 01
105 00
105 00

105 00
105 00
105 00
105 00
105 00

16
12
51
25
28

09
58
06
52
50

52
51
46
20
10

13
15
52
51
48

49
50
51
51
01

55
46
30
42
02

41
56
02
58
58

55
55
52
24
20

Date
mo

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

day

27
27
27
27
27

27
27
26
26
26

27
26
27
27
26

26
25
25
25
25

25
25
25
26
26

26
26
26
26
26

26
26
26
26
26

26
26
26
26
26

year

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

Width 
(feet)

55.
31.
28.
62.
48.

85.
31.
56.
50.

129.

38.
32.
35.

100.
102.

88.
80.

135.
110.
110.

110.
100.
100.
90.

119.

99.
78.

139.
108.
120.

50.
96.
70.

103.
80.

123.
102.
129.
61.

105.

Area 
(square 
feet)

49.3
27.8
22.6
77.6
19.6

30.7
42.1
31.6
45.0
111.6

28.2
15.8
15.4
43.0
55.6

123.0
107.5
55.5
94.1
59.4

59.9
157.3
156.0
153.2
243.5

141.0
102.8
182.2
90.4
149.5

83.0
242.5
135.2
142.7
211.2

212.0
97.1
281.2
98.7
109.3

Depth 
(feet)

0.90
.90
.81

1.25
.41

.36
1.36
.56
.90
.87

.74

.49

.44

.43

.54

1.40
1.34
.41
.86
.54

.54
1.57
1.56
1.70
2.05

1.42
1.32
1.31
.84

1.25

1.66
2.53
1.93
1.39
2.64

1.72
.95

2.18
1.62
1.04
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Table 18. Cross-section data for the South Platte River, 
January 26 and 27, 1984--Continued

Figure 
and site 
number

Study 
reference 
code

Latitude Longitude 
(degrees , minutes , 

seconds)

Date
mo day year

Width 
(feet)

Area 
(square 
feet)

Depth 
(feet)

3 44
3 45
3 46
3 47
3 48

3 49
3 50
3 51
3 52
3 53

3 54

SP-1300-C 
SP-1400-A 
SP-1400-B 
SP-1400-C 
SP-1400-D

SP-1500-A 
SP-1500-B 
SP-1600-A 
SP-1600-B 
SP-1600-C

39 45 31
39 45 43
39 45 53
39 45 58
39 45 59

39 46 12
39 46 19
39 46 38
39 46 43
39 46 49

105 00 15
104 59 55
104 59 34
104 59 25
104 59 14

104 58 57
104 58 50
104 58 39
104 58 39
104 58 37

SP-1600-D 39 47 07 104 58 29

01 26 84
01 26 84
01 26 84
01 26 84
01 26 84

01 26 84
01 26 84
01 26 84
01 26 84
01 26 84

01 26 84

73. 
56, 
51. 
66, 
74,

71.
134,
123,
100,
67,

63,

73.2
123.5
49.9
89.2
82.6

102.7
89.2
102.6
61.6
130.8

71.1

1.00
2.21
.98

1.35
1.16

1.45
.67
.83
.61

1.95

1.13
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Table 19.--Mixing-zone data for January 25, 1984

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (|Jmhos)
Dissolved oxygen (mg/L)
Dye concentration (|jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1315
3.
7.

710

.

.
 

0
5

01
00
22

B

1325
3
7

710

.0

.4

.01

.00

.19

C

1330
3.
7.

710

0
6

01
00
20

Cross 

D

1337
3.0
7.7

705

.01

.00

.21

Section SP-400-A 
Verticals 

E F

1342
3.0
7.7

500

.01

.00

.20

1349
3.0
7.7

500

.01

.00

.20

G

1355
3.0
7.4

710

.01

.00

.20

H

1359
3.0
7.5

705

.01

.00

.19

Time (hours)
Temperature (deg C)
pH (units)
Conductivity ((Jmhos)
Dissolved oxygen (mg/L)
Dye concentration ((jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1450
3.
7.

675
11.

 

5
7

1
01

18

B

1457
3
7

680
11

.5

.6

.1

.01

.15

C

1502
3.
7.

685
11.

.

 

5
7

0
01

14

Cross

D

1506
3.5
7.7

685
11.0

.01

.17

Section SP-400-A
Verticals

E

1510
3.5
7.8

690
10.9

.01

.17

F

1514
3.5
7.8

695
11.0

.01

.20

G

1518
3.5
7.8

695
11.0

.01

.20

H

1522
3.5
7.8

700
11.1
.01

.20

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (|Jmhos)
Dissolved oxygen (mg/L)
Dye concentration (|jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1354
7.
7.

910
10.
22.

.
5.

5
2

0
5
01
5

B

1357
7
7

900
10
23

5

.5

.2

.3

.1

.01

.5

C

1401
7.
7.

900
10.
22.

.
5.

5
2

3
5
00
5

Cross

D

1404
7.0
7.2

910
10.4
22.7

.02
5.5

Section SP-400-C
Verticals

E

1408
7.0
7.2

910
10.3
22.5

.01
5.0

F

1411
7.0
7.2

910
10.5
21.5

.00
5.5

G

1416
7.0
7.2

910
10.8
19.1

.00
4.4

H

1420
6.5
7.2

900
10.8
18.9

.05
4.4

211



Table 19. Mixing-zone data for January 25, 1984 Continued

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jjmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1449
7
7

940
10
22

5

.5

.2

.0

.9

.0

B

1452
7.5
7.2

920
10.3
24.5

5.5

C

1454
7
7

910
10
23

5

.5

.2

.4

.5

.5

Cross 

D

1456
7.5
7.2

920
10.4
24.1

5.5

Section SP-400-C 
Verticals 

E F

1500
7.0
7.2

920
10.5
23.9

5.5

1503
7.
7.

920
10.
23.

5.

0
2

6
3

0

G

1505
7.0
7.2

900
11.0
21.0

4.2

H

1509
6.5
7.2

900
11.0
19.7

4.4

Cross Section SP-400-D
Verticals

Time (hours)
Temperature (deg C)
pH (units)
Conductivity ((Jmhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1305
7
7

925
10
22

5

.5

.1

.2

.3

.04

.7

B

1314
7.5
7.1

925
10.4
21.9

.03
5.8

C

1318
7
7

925
10
21

5

.5

.2

.8

.9

.03

.8

D

1322
7.5
7.2

925
10.8
22.9

.01
5.7

E

1325
7.0
7.2

900
10.8
20.9

.02
5.0

F

1329
7.
7.

910
10.
20.

.
5.

0
2

7
7
03
0

G

1333
7.0
7.2

910
10.8
19.9

.01
5.0

H

1338
6.5
7.2

890
10.9
18.3

.02
4.6

Cross Section SP-400-D
Verticals

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jJmhos)
Dissolved oxygen (mg/L)
Dye concentration (|jg/L)
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1505
7
7

940
10
22

6

.5

.4

.8

.9

.5

B

1509
7.5
7.5

940
10.8
23.3

5.9

C

1511
7
7

940
11
23

6

.5

.5

.0

.3

.0

D

1514
7.5
7.6

940
11.0
24.1

6.5

E

1517
7.5
7.6

920
10.7
23.9

6.0

F

1520
7.
7.

900
10.
22.

6.

0
6

8
3

0

G

1523
6.5
7.6

900
10.8
22.1

5.0

H

1527
6.5
7.6

900
10.8
21.3

5.0

212



Table 19. Mixing-zone data for January 25, 1984 Continued

Time (hours)
Temperature (deg C)
pH (units)
Conductivity ((Jinhos)
Dissolved oxygen (mg/L)
Dye concentration (|Jg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1246
8.0
7.4

850
11.2
22.1

.08
5.9

B

1253
8.0
7.4

900
11.6
21.7

.07
5.9

C

1257
8.0
7.4

890
11.7
20.7

.08
5.9

Cross

D

1301
7.5
7.5

910
11.4
20.9

Section SP-400-E
Verticals

E

1305
7.0
7.5

910
11.6
20.1

.12 .12
5.7 5.5

F

1310
7.0
7.6

900
11.6
18.7

.12
5.0

G

1314
7.0
7.5

900
11.6
19.1

.06
5.5

H

1319
6.5
7.5

900
11.5
18.0

.10
5.0

Time (hours)
Temperature (deg C)
pH (units)
Conductivity ((jmhos)
Dissolved oxygen (mg/L)
Dye concentration (pg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1345
7.5
7.6

910
11.3
22.0

5.0

B

1348
7.5
7.5

910
11.4
22.0

5.5

C

1352
7.5
7.5

900
11.4
22.0

5.5

Cross

D

1357
7.5
7.5

900
11.4
21.5

5.5

Section SP-400-E
Verticals

E

1401
7.0
7.5

900
11.4
21.0

3.9

F

1405
7.0
7.6

900
11.6
21.0

4.8

G

1409
7.0
7.6

900
11.5
19.7

4.4

H

1413
7.0
7.6

900
11.4
19.0

3.7

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (fjmhos)
Dissolved oxygen (mg/L)
Dye concentration (pg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1256
7.0
7.0

10.4
19.5

.00
4.9

B

1304
7.0
7.0

10.5
20.7

.00
5.5

C

1308
7.0
7.1

10.8
21.0

.06
5.5

Cross

D

1313
7.0
7.1

11.0
20.9

Section SP-400-F
Verticals

E

1317
7.0
7.0

10.8
20.5

.00 .00
5.0 5.0

F

1322
7.0
6.9

11.2
20.0

.00
4.8

G

1327
7.0
7.0

11.1
18.0

.00
5.0

H

1332
7.1
7.0

10.8
18.5

.00
5.0

213



Table 19. Mixing-zone data for January 25, 1984 Continued

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jjmhos)
Dissolved oxygen (mg/L)
Dye concentration (Mg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1405
7.0
7.1

999
9.8
19.0

4.6

B

1409
7.2
7.0

950
11.5
20.9

5.0

C

1413
7.0
7.0

900
10.9
21.5

5.0

Cross

D

1419
7.0
7.1

900
11.0
21.5

5.0

Section SP-400-F
Verticals

E

1425
7.0
7.0

900
11.1
20.7

5.0

F

1430
7.0
7.1

900
11.2
20.5

4.7

G

1436
7.0
7.0

875
11.0
20.0

4.7

H

1440
7.0
7.1

900
11.0
19.5

4.8

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (jjmhos)
Dissolved oxygen (mg/L)
Dye concentration (Mg/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1248
7.0
7.2

960
11.0
19.1

.06
5.0

B

1255
7.0
7.2

960
11.0
19.1

.03
5.5

C

1302
7.0
7.4

960
10.9
19.7

.06
5.5

Cross

D

1309
7.0
7.4

960
10.8
19.0

.08
5.5

Section SP-400-G
Verticals

E

1315
7.0
7.4

960
10.8
19.3

.06
5.5

F

1320
7.0
7.4

955
10.8
19.9

.08
5.4

G

1326
7.0
7.4

955
10.7
19.7

.06
5.4

H

1332
7.0
7.4

950
10.6
19.7

.06
5.4

Cross Section SP-400-G
Verticals 

DBF

Time (hours)
Temperature (deg C)
pH (units)
Conductivity (|Jmhos)
Dissolved oxygen (mg/L)
Dye concentration (Mg/L)
Residual chlorine (mg/L) 
Ammonia (mg/L)

1406
7.0
7.4

980
10.7
19.9

4.9

141
7.
7.

980
10.
20.

4.

1
0
4

6
7

9

141
7.
7.

980
10.
19.

4.

6
0
4

6
9

9

1422
7.0
7.4

970
10.5
20.0

4.8

14
7
7

970
10
20

4

27
.0
.4

.5

.7

.8

1433
7.0
7.4

970
10.5
20.3

4.9

1438
7.0
7.4

960
10.4
20.7

4.8

1444
6.5
7.4

950
10.4
20.5

4.8

214



Table 19. Mixing-zone data for January 25, 1984 Continued

Time (hours) 
Temperature (deg C) 
pH (units) 
Conductivity ((Jmhos) 
Dissolved oxygen (mg/L) 
Dye concentration (|Jg/L) 
Residual chlorine (mg/L) 
Ammonia (mg/L)

A

1323 
8.0 
7.4 

875 
10.0 
19.3

5.0

B

1332 
8.0 
7.1 

875 
10.0 
18.7

5.0

C

1338 
7.0 
7.2 

875 
9.9

4.9

Cross Section SP-400-H 
Verticals 
DBF

1346 
7.0 
7.2 

860 
9.9 
18.7

4.9

1354 
7.0 
7.3 

900 
10.0 
19.7

4.9

1404 
7.0 
7.3 

900 
10.0 
20.3

5.0

G

1410 
7.0 
7.3 

900 
9.9 

20.0

4.9

H

1415 
7.0 
7.3 

900 
10.0 
19.5

4.9

Cross Section SP-400-H
Verticals

Time (hours)
Temperature (deg C)
pH (units)
Conductivity ((Jrahos)
Dissolved oxygen (mg/L)
Dye concentration (ng/L)
Residual chlorine (mg/L)
Ammonia (mg/L)

A

1437
7.0
7.4

900
10.2
20.0

.00
4.8

B

1445
7.0
7.4

910
10.2
20.5

.00
4.8

C

1452
7.0
7.4

910
10.1
21.1

.00
4.8

D

1459
7.0
7.4

910
10.0
20.9

.00
4.5

E

1507
7.0
7.4

910
10.1
20.7

.04
4.7

F

1512
7.0
7.4

910
10.0
20.9

.03
4.6

G

1518
7.0
7.4

910
10.1
20.5

.00
4.6

H

1524
7.0
7.4

910
10.1
20.5

.07
4.6

215
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BENTHIC OXYGEN-DEMAND DATA

Measurements of benthic oxygen demand (SOD) were made at selected points 
along the study reach of the South Platte river during periods of regulated 
low flow. These data, in grams per square meter per day, are presented in 
table 23. Also presented are site number, date, location, bottom type, 
temperature, initial dissolved oxygen, elapsed time of measurement, and method 
of measurement.

These data were collected at locations in the river where the water was 
less than 2 feet deep. The locations on the South Platte River of sites where 
sediment oxygen-demand measurements were made or samples for in-vitro measure 
ments were collected are shown in figure 5. Four laboratory (in-vitro) 
measurements and eighteen in-situ measurements were made of the change in 
dissolved oxygen with time in a closed system of stream water (in-situ) or 
of deionized water (in-vitro) circulating over a layer of streambed material 
(SOD).

The in-vitro measurements of SOD were made using a clear plastic 18.3- 
liter cylinder to hold the sediment sample, a variable-speed peristaltic pump, 
and a dissolved-oxygen probe (and meter) in a closed system of sediment and 
circulating air-saturated deionized water. The in-situ measurements were made 
using a 27.7-liter clear plastic dome (or flattened cone) fitted with a 
one-way valve (to exhaust air bubbles), a submersible pump (for water circula 
tion), and a dissolved-oxygen probe connected to a meter and a continuously 
recording paper recorder. The dome was placed into the riverbed to seal 
against freshwater recharge. Dissolved-oxygen measurements were then made 
until there was no measurable change in dissolved-oxygen concentration.

ANALYTICAL DATA FROM THE U.S. GEOLOGICAL SURVEY DENVER CENTRAL LABORATORY

Methods used by the U.S. Geological Survey Denver Central Laboratory for 
the determination of water-quality constituents presented in this report are 
listed in table 24. Methods used to determine CBOD data are described by 
R. J. Pickering (U.S. Geological Survey, written commun., 1980).
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